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DEFINITIONS
IDA publishes the following documents to report Mhe results of Its work.

Reports
Reports are tSme most authoritative and moot carefully considered products IDA publishes.
They normally embody results of major projects which (a) have a direct hearing on
decisions affetling major programs, (b) address ssues of significant concern to the
Executive Branch, the Congress andlor the public, or (a) address Issues that have
signiflcant economic ImpliOation. IDA Reports are reviewed by outside panels of experts
to snemre their high quality and relevance to the problems studied, and they are released
by be President of ZDA.

Group Reports
Group Reports record the findlngs and results Gf IDA established woklng groups and
panels conmosed of senior Individuals addressing major Issues which otherwise would be
the subject of an IDA Report. IDA Group Reports are reviewed by the sepior Individuals
responsible for the project and others as selected by IDA to ensure their high quality and
relevance to the problems studied, and are rsieaeiJ by the President of IDA.

Papers
p1"w7saelso authoritative and carefully considered products of IDA. address studies that

are narrower in scope than those covered In Reports. IDA Papers are reviewed to ensure
that they meet the high standards expected of refereed papers in professional journals or
ftomal Agency reports.

Documents
IDA Documents are used for the convenience of the sponsors or the analysts (a) to record
substanlive work done in quick reaction studies, (b) to record the proceedings of
conferences and meetings, (c) to ipake available preliminary and tentative results of
analyses, (d) to record data developed In the course of an Investigation, or (a) to forward
Information that Is essentially unanayesd and unevaluated. The review of IDA Documents
is suited to their content and intended usae.

' The work reported In this document was conducted under contract MDA 90318 'C 000i for
he Department of Defense. The publication of this IDA document does not Indicate

endorsement by the Department of Defense, nor should the contents be construed as
reflecting the official pusition of that Agency.

j 1991 Institute for Defense Analyses

The Government of the United States Is granted an unlimited license to reproduce this
document.
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Preface

This document gives an overview of the Second PCIS (Portable Common Interface Set)

Workshop, held 3-7 June 1991 in Redondo Beach, CA. It is intended to be used as a major source

of technical input to the further refinement of requirements for the International Requirements and

Design Criteria (IRAC) for a Portable Common Interface Set, as well as input, both technical and

programmatic, for the "way forward" of the PCIS Programme. This document is directed to the

participants of the aforementioned Workshop, the PCIS International Experts, and the management

team of the PCIS Programme.

This document pertains to the requirements of the Statement of Work, items d. and e., of

Task Order T-D5-496 (Amendment No. 5), NATO Special Working Group (SWG) on Ada

Programming Support Environments (APSE), which request IDA to

d. "Provide technical assessments concerning SWG on APSE software interface activities

to the US Representative on the IRB of the SWG on APSE; these include technical

analyses of interface technologies for APSEs, including CAIS-A, PCTE+, and others

(e.g., ECMA PCTE)."

e. "Interface with the PCIS Expert Team to perform technical reviews of the products

developed by the PCIS Expert Team; provide programme leadership and guidance to

members of the PCIS Experts Team and to PCIS Expert Reviewers in the development

of these products."
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EXECUTIVE SUMMARY not filmed

The Second PCIS Workshop, in conjunction with the 5th NIST ISEE Workshop and the
IWCASE Workshops, was held in Redondo Beach, California from 3-7 June 1991. The
workshops were hosted by TRW and the Los Angeles SIGAda and sponsored by the U.S.
Department of Defense, the Ada Joint Program Office (AJPO), the National Institute of Standards
and Technology (NIST), the U.S. Department of Commerce, the NATO Special Working Group
on Ada Programming Support Environments (NATO SWG on APSE), and the International
Workshop on CASE (IWCASE).

The primary goals of the PCIS Requirements Validation Phase are to.

o Gather requirements from the software engineering environment (SEE)
community,

o Validate requirements defined in the NATO Requirements and Design Criteria
(NRAC), and survey available or emerging technologies,

o Produce the International Requirements and Design Criteria (IRAC) and Interface
Technology Analysis (ITA) document, and

o Propose a way forward for the PCIS Programme to the NATO SWG on APSE,
the PCIS Programme's sponsoring organization.

The workshops were all very important and complementary to the PCIS Programme. The
reference model work of the NIST ISEE Workshop is complementary in that it identifies a
superset of the services likely to be provided in a PCIS environment framework. It also provides
a context in which to compare several existing or emerging systems of int•.•st to. the PCIS
Programme. The IWCASE Workshop supports the second SWG on APSE goal by providing
information about emerging technology relevant to the PCIS Programme.

The goal of the NIST ISEE program is to identify and establish a consensus for U.S.
Federal government and industry to take in addressing the need for open system ISEE and
software tools interface standards. The current NIST work on software engineering environment
issues centers on Workshops on Integrated Software Engineering Environments kISEE). The goal
is to provide guidance to Federal agencies in acquiring an" ISEE. The current NIST ISEE
Reference Model defines the "concept" of an ISEE in terms of services and dimensions. Most
of the items which are defined originated, for the most part, in the ECMA Technical Report, "A
Reference Model for Computer Assise.d Software Engineering Environment Frameworks," which
was approved by ECMA TC33, September 1990. However, some of the definitions have been
created by the NIST ISEE Working Group through its extension and modifications to the ECMA
Reference Model Document. NIST is planning to publish the "ISEE Reference Model Technical
Report," version 1.0, as well as the "Report on Summary of Results of the first NIST ISEE
Reference Model Mapping" by the end of September or early October, 1991. NIST will continue
the harmonization of joint efforts with ECMA TC33 to develop a standard ISEE for open system
environments and will conifnue the effort of working towards a full ISEE development.

The objectives of the IWCASE Workshop are to update standardization working groups
with status of other working group progress and to identify overlapping issues and facilitate
coordination on these issues among these groups.
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SECTION I -- NIST ISEE Workshop

National Institute for Science and Technology
Integrated Software Engineering Environment
NIST ISEE Workshop

ECMA Organisation
-- Hugh Davis, ICL

Next Generation Computer Resources (NGCR):
Project Support Environment Working Group (PSEWG)

-- Tricia Oberndorf, NADC

Reference Model Mappings

Feedback from AD/Cycle Mapping
-- Bob Ekman for B. F. Meyers, IBM

CAIS-A (MIL-STD-1838A) Mapping to NIST Reference Model
-- Geoff Clow, SofTech

Software Life Cycle Support Environment (SLCSE)
-- James Milligan, AFSC Rome Laboratory

CIS Experience in ECMA Reference Model Mapping
-- Hal Pierson, SPL

Summary of Reference Model Evaluation
-- Marvin V. Zelkowitz, NIST

Integration Services
-- Tricia Oberndorf, NADC

Object Management Working Group Summary
-- Iolo Penedo, TRW

Project Management Subgroup Summary
-- Hal Hart, TRW

User Interface Management Services Summary
-- Bob Bagwell, NIST

Summary of the 5th Workshop on Integrated Software Engineering Environments (ISEE)
-- Bill Wong, NIST
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SECTION II .- IWCASE Workshop

International Workshop on CASE (IWCASE)
-- David Sharon, CASE Associates

CASE Standards Coordination Update Meeting
Standard Update Reports

-- David Sharon, CASE Associates

CALS, PDES and Software Products
-- Tom Baker, Boeing

CDIF
-- Richard Good, MITRE

PDES STEP CALS
-- Tom Baker, Boeing

IEEE-CS P1175 - A Standard Reference Model for Computing System Tool Interconnection
-- David Sharon, CASE Associates

CIS and ATIS
-- Eric Black, Atherton Technology

Project Support Environment Standards Working Group (PSESWG)
-- Tricia Oberndorf, NADC

The COHESION Framework Program
-- Ed Cuoco, DEC

AD/Cycle Platform: Blueprint for a More Productive Future
-- Bob Ekman, IBM

The SoftBench Experience
-- Dr. Huw Oliver, Hewlett-Packard

Adding Control Integration to PCTE
-- Dr. Huw Oliver, Hewlett-Packard

MIF Control Integration Reactive Integration (Implicit Invocation)
-- Dr. Robert Balzer, USC-ISI

Infoxration Resource Dictionary Systems (IRDS)
-- Dr. James Emerson, RTI [unable to attend; slides in document]
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SECTION III -- PCIS Workshop

Needs of the Environment User

Caught in the Minefield (35mm slides) [not included]
-- David Robinson, SD Scicon for Mark Gibbons, BT

US Air Force: The Software Technology Support Center
-- Bob Hanrahan, USAF

US Army: Software Engineering Requirements for the Strategic Defense System
-- Jackie Christina, USASDC

Needs of PCTE Programme: A Personal View
-- Hugh Davis, ICL

SEMATECH's Advanced Development Environment (ADE), or
Software Engineering Environments: The Needs of Manufacturing Users

-- Claude Baudoin, SEMATECH

Environments -- An Industry View
-- Leigh Power, MCC

Environment Users Presentation
-- Tim Shorrock, British Aerospace & Dave Robinson, SD Scicon

PCIS Wrap-Up Sessions
Report of the Environment Users Session -- Dr. Tim Lindquist, Arizona State University

Presentations
Process Driven Requirements, evolution and lego interfaces

-- Dr. Vic Stenning, Anshar
Role-based Requirements Analysis

John Leary, Martin Marietta
Needs for PCIS Administrative Services

-- Judy Kemer, Aerospace Corp.
The Requirements Process: Technology Push versus User Pull

-- Claude Baudoin, SEMATECH
Stability, Systems Engineering and Benefits

-- Robert Rankin, DRA RSRE, for M. Morron
Identifying Methods and Tools

-- Audrey Canning, ERA Technology

Report of the Environment Suppliers Working Group -- Geoff Clow, SofTech
Presentations

ATIS / PCTE Merger Experiment
Chris Nolan, DEC
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Report of the Platform Providers [merged with Environment Suppliers]
Presentations

PCIS Working Group Needs of Platform Providers
-, Burt Rubenstein, Group Software Technology

Report of the Tool Users / Builders Working Group -- Herman Fischer, Mark V Systems
Presentations

PCIS Needs of me Tool Builders
-- Nicholas Wybolt, Cadre
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THE INTERFACE TECHNOLOGY ANALYSIS (ITA) DOCUMENT

This Interface Technology Analysis (ITA) document is divided into three main sections,
each corresponding to one of the Workshops described above. An introductory section giving
an overview of the PCIS and NIST ISEE activities is included first. Section I contains
presentations and summary reports of the NIST ISEE Workshop; section II contains presentations
on current standards activities in the IWCASE workshop, and section III contains presentations
and summary reports of working groups of the PCIS Workshop. Working groups met in parallel
sessions during the PCIS and NIST ISEE Workshops.

POINTS OF CONTACT

A copy of the ECMA Reference Model document, A Reference Mode! for Frameworks
of Computer-Assisted Software Engineering Environments, ECMA TR/55, December 1990, and
a copy of the NIST Reference Model document, A Reference Model for Computer Assisted
Software Engineering Environment Frameworks, NIST version 1.Oe, May 29, 1991, were
distributed as part of the package of materials which everyone received at the Workshop. Free
copies of the ECMA Reference Model document can be obtained from:

ECMA
European Computer Manufacturers Association
114 Rue du Rhone
CH-1204 Geneva
Switzerland

Copies of the NIST Reference Model document can be obtained by contacting:

Mr. William Wong
NIST
Bldg. 225, Room B266
Gaithersburg, MD 20899
USA

Additional copies of this, the Interface Technology Analysis (ITA) document can be
obtained by contacting (in North America):

Mr. Clyde Roby
Institute for Defense Analyses
1801 North Beauregard Street
Alexandria, VA 22311-1772
USA

xiii



or (in Europe):

Mr. Ken Hayter
Defence Research Agency (UK)
RSRE
St. Andrews Rd.
Malvern
Worcestershire
WR14 3 PS
UNITED KINGDOM

Video and Audio tapes of the plenary sessions were made during the meeting. Contact
(in North America) Clyde Roby at the address given above, or (in Europe):

Mr. John Dawes
ICL

Eskdale Road, Winnersh
Wokingham
Berkshire RG1 1 5TT
UNITED KINGDOM

for copies of audio or video tapes.

EDITOR'S REMARKS

The contents of this document reflect the fact that three "working" Workshops were held.
As is expected in such workshops, several vugraphs were hand-drawn and many of these were
produced in real time in the Working Sessions and Working Groups, so their quality is not
always the best. Also, not all slides have the same quality; some were reproduced from the
actual vugraphs, others were reproduced from hardcopy. The editor appreciates the hard work
in the preparation of all materials present in this document.

The editor is particularly grateful to the chairs of all the working groups and the working
sessions of all the workshops for helping make this document possible. In particular, the editor
would like to thank Mr. Bill Wong, Mr. Currie Colket, Mr. Gary Pritchett, and Mr. John Dawes
for assistance in the final contents of this Interface Technology Analysis (ITA) document.
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THE PCIS WORKSHOPS

At the NATO Special Working Group (SWG) on Ada Programming Support
Environments (APSE) meeting in San Diego in December 1990, the SWG agreed to pursue an
international co-operative programme with the goal of defining a Portable Common Interface Set
(PCIS). The fusion of military and civil (commercial) requirements is seen as essential to ensure
that PCIS will be a viable standard for next generation environments. Therefore, before the PCIS
Definition Programme commences, a Requirements Phase is necessary in order to take into
account the needs of the military and civil communities. This Phase has four objectives:

o The validation of the existing NATO Requirements and Design Criteria (NRAC)
and inclusion of non-military requirements.

o An investigation into what is being provided by existing interface technology and

an assessment of the perceived emerging technology over the next five years.

o A comparison of the results with that which industry is currently providing.

o An analysis of the differences leading to a prioritization and costing of future
work.

Two public workshops were held to support the first two objectives. The First PCIS
Workshop was held in the U.K. during the week of 29 April to 3 May 1991. The Second PCIS
Workshop was held in California during the week of 3-7 June 1991.

Professor John Buxton, chairman of the, First PCIS Workshop, said that one starting point
for identifying requirements is to consider the principal ain of software engineering as one of
improving the quality of software. In achieving quality, it is essential to link military and
commercial requirements for environments -- because successful commercial software is likely
to be software that is widely and extensively used, with the result that its defects are more likely
to have been detected. As a consequence, the background aim of the PCIS Programme, which
is to bring together the requirements of the military and commercial communities, should be
regarded as a major step towards achieving quality in itself.

The PCIS Workshops were organized into general sessions and Working Group sessions.
The general sessions provided presentations on emerging technulogy and the needs of special
interests, These general sessions were aimed at both the specialist and the non-specialist. The
Working Group sessions allowed participants to discuss detailed technology and commercial
issues in depth. The Working Group Sessions addressed:

o Needs of the Tool Builders

o Needs of the Platform Suppliers

o Needs of the Environment Suppliers

o Needs of the Environment Users
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The results of the PCIS Workshops art two documents, the Interface Technology Analysis (ITA)
document and the Draft International Requirements and Design Criteria (IRAC) document. The
ITA is the proceedings of both PCIS workshops.

The IRAC captures the needs of those groups mentioned above. When completed, the
IRAC will represent a set of requirements for military and civil technical and programmatic
requirements with accompanying rationale. It is denoted International to reflect the fact that
PCIS is planned to be an international standard encompassing international requirements. The
intent is to solicit comments from the public on the IRAC from tool builders, platform suppliers,
environments suppliers and environment users. Input from organizations such as ADPESO,
AIAA, CBEMA, ECMA, IEEE, IEPG, IWCASE, NGCR, NIST, SIGAda, and STARS/DARPA
is also very welcome. A key to the success of the PCIS Programme is to accurately reflect the
interface requirements from all segments of intcgrated software engineering environments
communities.
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THE NIST ISEE WORKSHOPS

The goal of the NIST ISEE program is to identify and establish a consensus for U.S.
Federal government and industry to take in addressing the need for open system ISEE and
software tools interface standards. Today, software engineering environments come in many
shapes and sizes. They consist of a variety of tools and techniques which assist the software
developer. Unfortunately, there are inherent problems in such environments:

1) there are approximately 249 existing activities identified that affect CASE tools;

2) many of these solutions are proprietary;

3) most of them do not support the entire life-cycle;

4) there is no consensus on a reference model or on standard interfaces which define
how these essential elements of information can be shared either by the tools in
an environment, or by tools across different software engineering environment
bonrndaries; and

5) it is necessary that NIST serves as a "clearinghouse" for coordinating the efforts
of key organizations on the establishment of a standardized ISEE, and acts as a
neutral forum for discussion of these efforts. This will help reduce the duplication
of efforts and redundant initiatives, and establish synergism between the
participating groups.

The current NIST work on software engineering environment issues centers on Workshops
on Integrated Software Engineering Environments (ISEE).

The objective of these workshops is to identify the coordination needed among key
working group and relevant standards activities by:

1) identifying and exploring fundamental problems and issues in ISEE areas;

2) identifying a needed set of standards which define a comprehensive interface for
integrating software tools, and developing guidelines on interface standards for an
ISEE.

The goal is to provide guidance to Federal agencies in acquiring an ISEE. A series of workshops
has been held over the last two years and a Workshop Working Draft was prepared and published
for tracking the progress made by each meeting. At present, a core of individuals from
government, industry, and academia of the NIST ISEE Working Group, have committed to
developing a NIST ISEE Reference Model Technical Report. The current NIST ISEE Reference
Model defines the "concept" of an ISEE in terms of services and dimensions. Most of the items
which are defined originated, for the most part, in the ECMA Technical Report - "A Reference
Model for Computer Assisted Software Engineering Environment Frameworks"' which was
approved by ECMA TC33, September 1990. However, some of the definitions have been created
by the NIST ISEE Working Group thr ough its extension and modifications to the ECMA
Reference Model Document in the third and fourth ISEE Workshops.
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The NIST ISEE Working Group had conducted the first NIST ISEE Reference Model
Mapping Meeting at MCC in Austin, TX in March, 1991, Five existing Software Engineering
Environment frameworks were selected and mapped into the developing NIST/ECMA ISEE
Reference Model in order to determine the adequacy and completeness of the NIST/ECMA ISEE
Reference Model. The summary of this mapping effort will be discussed in this workshop. This
workshop will mainly focus on:

1) enhancing the NIST ECMA Reference Model Technical Report;

2) reviewing the results of the NIST ECMA Reference Model mapping exercise; and

3) identifying and defining the services related to integration.

NIST is planning to publish the "ISEE Reference Model Technical Report", version 1.0 as well
as the "Report on Summary of Results of the first NIST ISEE Reference Model Mapping" by the
end of September or early October, 1991. Finally, future ISEE Workshops and directions will
also be discussed. NIST will continue the harmonization of joint efforts with ECMA TC33 to
develop a standard ISEE for open system environments and will continue the effort of working
towards a full ISEE development.
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THE IWCASE WORKSHOPS

IWCASE provides a forum for the update of standardization activities through the
IWCASE CASE standards coordination information exchange. The status of each standardization
activity represented was presented.

Following the IWCASE information exchange, selected technologies were presented in
technical detail as PCIS Emerging Technology. The intent of the Emerging Technology session
was to present emerging interface technology that potentially will support production quality
environments wi-hin the next five years.

xix
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Final Agenda
NIST ISEE / PCIS / IWCASE Workshop

3-7 June 1991

Hosts: TRW and Los Angeles SIGAda

Sponsors: U.S. Department of Commerce
National Institute of Standards and Technology (NIST)

U.S. Department of Defense
The Ada Joint Program Office (AJPO)

International Workshop on CASE (IWCASE)

Special Working Group (SWG)
on Ada Programming Support Environment (APSE)

All are invited to participate in all three workshops.

5th NIST ISEE Workshop 2nd PCIS Workshop IWCA SE M.aQhop

Sune June 6

Objectives: Objectives: Objectives:

o Enhance the NIST/ECMA o Identify and establish the o Update standardization
Reference Model scope of the requirements working groups with status
document. for PCIS. of other working group
- Review and rewrite new o Assess the requirements of progress.

services, emerging technologies over o Identify overlapping issues
- Identify and define the the next five years. and facilitate coordination

services related to integration. o Examine a range of on these issues.
o Review the results of the candidate services to serve o Support the PCIS and NIST

mapping exercise, as the basis for PCIS ISEE activities.
o Support the PCIS and requirements.

IWCASE activities. o Examine a range of
candidate technologies that
should be leveraged by
PCIS.

o Support the NIST ISEE and
IWCASE activities.

Results: Results: Resul ts:

o Revised Reference Model o Updated version of o Uplated status of
document. International Requirements standardization activities.

and Design Criteria
(IRAC).

o Updated version of
Interface Technology
Analysis (ITA).

NIST 1SEE/PCIS / IVCA&E



MONDAY, 3 June 1991

11:00 - 13:30 Registration

13:30 - 15:00 NIST & PCIS Overview of Activities

General Welcome by Host and Chairman

Overview of the NIST ISEE Program - Bill Wong

PCIS Programme Overview - Dr. John Solomond

Review of First PCIS Workshop - John Dawes

15:00- 15:15 Break

15:15 - 18:00 NIST/ECMA Reference Model - Dr. Anthony Earl

The NIST/ECMA Reference Model will be presented as a tutorial in order to serve as
a frame of reference for NIST ISEE and PCIS activities.

18:00 Reception

NIST ISEE / PCIS / IWCASE
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TUESDAY, 4 June 1991

8:00 - 8:30 Registration

8:30 - 9:00 General Welcome - ,olo Penedo
NIST ISEE Workshop Introductory Remarks - Bill Wong
ECMA Organization - Hugh Davis
NGCR - PSESWG - Tricia Oberndorf

9:00 - 12:00 NIST ISEE Reference Model Mapping Exercise Summary

The mapping exercise is to validate the NIST/ECMA Reference Model. To validate
the model, 5 interface technologies have been mapped to the model. These
technologies are:

CAI, .A, PCTE, CIS, SLCSE, and AD/Cycle.

12:00- 13:30 Lunch

13:30 - 17:30 Parallel Tracks for NIST ISEE and PCIS

Track 1: PCIS Needs - A Focus on Neceds of the Environment User

Caught in a Mine Field Dave Robinson (SD SCICON)
for Mark Gibbons (BT)

Needs of Air Force Bob Hanrahan (U.S. Air Force)
Needs of SDI Jackie Christina (U.S. Army)

Needs of ECMA Hugh Davis (ICL)

Needs of Manufacturers Claude Baudoin (SEMATECH)
Needs of Platform Suppliers Burt Rubenstein (Bull)

Needs of Industry Leigh Power (MCC)
Needs of Industry Tim Shorrock (British Aerospace)

& Dave Robinson (SD SCICON)

A summary of each presenuttion will be made available to those participating in the
NIST ISEE Working Group Sessions.

Track 2: NIST ISEE Working Group Sessions:

1 Object Management Lolo Penedo
2 Process & Ta',k Management Hal Hart
3 Interface & Platform Services Patricia Oberndorf
4 User Interfac.- Bob Bagwill

These sessions are intendu A- to review and rewrite new services to enhance the
NIST/ECMA Reference M 4odel. Discussions will focus on new services as a result of
the mapping activity. PCI S Participants are encouraged to support this NIST ISEE
activity as it will provide important input into the PCIS Needs Working Groups,
especially for the Needs of the Tool Builder, Needs of the Environment Supplier, and
the Needs of the Platforn Supplier.

NISTISEE/PCIS/IWCASE
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WEDNESDAY, 5 June 1991

8:30 - 12:00 Parallel Tracks for NIST ISEE and PCIS

Track 1: PCIS Working Group Sessions:

1 Needs of the Tool Builders

Chairman: Herman Fischer Co-Chairman: Dr. Hans Keus

2 Needs of the Platform Suppliers

Chairman: Bob Munck Co-Chairman: Gdrard Memmi

3 Needs of the Environment Suppliers

Chairman: Geoff Clow Co-Chairman: Regis Minot

4 Needs of the Environment Users

Chairman: Dr. Tim Lindquist Co-Chairman: Dr. Vic Stenning

Track 2: 8:30 - 10:45 Continuation of NIST ISEE Working Sessions from Tuesday.

11:00 - 12:00 NIST/ISEE Plenary (Summary of NIST/ISEE Working Groups)

12:00- 13:30 Lunch

13:30 - 17:30 Parallel Tracks for NIST ISEE mad PCIS

Track 1: Continuation of PCIS Working Group Sessions from Morning

Track 2: NIST ISEE Plenary

13:30 - 16:30 Integration Services

The ECMA Reference Model does not completely address integration as a separate
service but as activities of other services. Consequently, there are some integration
specific services that are not identified in tht, ECMA Reference Model. The purpose of
this session is to address these integratirn services.

16:30 - 17:30 ISEE Working Group Closing Remarks

This is the final session of the NIST ISEE Workshop. It includes a wrap-up of the
ISEE WG activities and will address future workshop direction.

Note: The local chapter of ACM will be hosting a dinner presentation with Teri
Payton speaking on national reuse initiatives. Please register by 17:00 Monday.

18:00 Cocktails & Social Hour
19:00 Buffet Dinner
20:00 Program

NIST ISEE / PCIS / IWCASE -
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THURSDAY, 6 June 1991

8:00(- 8:30 Registraiion

8:30- 12:00 IWCASF CASE Information Exchange & PCIS Emerging Technology

IWCASE will provide an update of standardization activities through the IWCASE
CASE standards coo rdination information exchange. Dave Sharon will chair the
morning session. The status of each standardization activity represented will be
presented.

IWCASE Standard Update Reports Dave Sharon (Chairman)
CALS & PDES Tom Baker (Boeing)
CDIF Richard Good
IEEE P1175 Dave Sharon (CASE)
ECMA PCTE Hugh Davis (ICL)
ATIS Eric Black (Atherton)
Needs of the Navy NGCR PSESWG Patricia Oberndorf (U.S. Navy)

Following the IWCASE Information Exchange, selected technologies will be
presented in technical detail as PCIS Emerging Technology. The intent of the
Eerging Technology Session is to present emerging interface technology that
potentially will support production quality environments within the next 5 years.
Information Exchange & Emerging Technology Presentations include:

IEEE P 1175 Dave Sharon (CASE)
CALS & PDES Tom Baker (Boeing)

Certain technologies were presented at the First PCIS Workshop and will not be repeated
here. These include CAIS-A, CDIF, CFR, and ECMA PCTE.

12:00- 13:30 Lunch

13:30 - 17:30 Parallel Tracks for Technology Plenary and PCIS Working Groups

Track 1: Continuation of Information Exchange & Emerging Technology Sessions from Morning

ATIS and CIS Eric Black (Atherton)
COHESION Ed Cuoco (DEC)
AD/Cycle Bob Ekman (IBM)
Adding Control Integration to PCTE Dr. Huw Oliver (HP)
Module Interconnection and

Reactive Integration Dr. Robert Balzer (USC-ISI)
IRDS Dr. James Emerson (RTI)

(unable to attend - slides in proceedings)

Track 2: PCIS Working Group Sessions - WG Sessions of Wednesday afternoon will continue.
Some WGs may want to participate in the in the Emerging Technology Session.

FRIDAY, 7 June 1991

9:00 - 12:00 Introduction - Gary Pritchett

Short Presentation by Session Chairmen followed by general discussion
Closing Address - Gary Pritchett
Closing Remarks - Currie Colket

NIST ISEE / PCIS / IWCASE
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Chairman's Opening Remarks for 2nd PCIS Workshop

Mr. Gary Prltchett, US PCIS Expert Team Leader

Welcome all to the 2nd PCIS Requirements Workshop.

I'm pleased that this woikshop is being held in conjunction with the 5th NIST ISEE
Workshop and the IWCASE Workshop. The activities of these workshops are very important
and complementary to the PCIS program. For example, the reference model work being done
at the NIST workshop is relevant to the PCIS program, complementary ii that it identifies a
superset of the services likely to be provided in a PCIS environmrnt framework and provides a

context in which to compare several existing or emerging systems of interest to the PCIS
program. A rather full week of technical presentations and working group sessions is planned.
I encourage you to support as many sessions as you can and expect this to be a very productive
and informative workshop.

This is the 2nd of two workshops to validate requirements for the PCIS program. The
primary goals of the requirements validation phase is to gather requirements from the SEE
community, validate requirements defined in the NRAC, survey available or emerging
technologies, produce an IRAC and ITA, and propose a way forward the PCIS program to the
NATO Special Working Group on APSE which is the PCIS programme's sponsoring
organization.

The requirements workshops are being held to support the requirements validation phase.

In support of the requirements validation, we have planned several technical presentations
on the needs of various programmes or organizations. The requirements input is being gathered
in the four parallel working sessions held during the workshop. There requirements are being
discussed from the following points of view:

a Needs of the environment user

* Needs of the tool builder

* Needs of the environment supplier

* Needs of the platform supplier,

The input captured at these sessions will be the basis for producing the IRAC.

Presentations are being made to the entire workshop on available or emerging
technologies. These presentations will provide input to the ITA.

The first workshop, held in London during 29 April through 3 May, had a similar format
as this workshop. That workshop was planned and conducted by a European team headed by
Wing Cmmdr. Dennis Longdon. The-y did an excellent job and the workshop was a huge

9



success. That workshop produced initial requirements input for the IRAC and good presentations
were made on available and emerging technologies.

The tasks for this workshop are to: (1) conduct a quick review of the results of the first
workshop, then capture any important additional requirements issues so the requirements
validation can be completed and the IRAC can be produced and (2) collect additional input on
emerging technologies as input for the fIA.

After the workshop is complete, a team of experts, selected from the SEE community in
Europe and North America, will analyze the input received at the workshops, reconcile
inconsistencies, wordsmith, and produce the final versions of the IRAC and ITA.

I strongly urge you to participate in the working sessions and voice any issues you feel
are important for requirements consideration. The issues recorded during these sessions will form
the basis for the experts preparation of the PCIS requirements document. Voicing your concerns
is the best way to influence the PCIS requirements and programme.

10
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NIST/NCSL Initiatives

* Many existing disjointed activities

- 249 standards activities identified
affecting CASE tools

* Many solutions are proprietary

* Few activities attempt to address

the entire software lifecycle

* No consensus on a reference model or

standard interfaces

* Need neutral forum for discussion

* ISEE Workshops

FOCUS ON:

- NIST/ISEE Reference Model,
- User Interface,
- Process and Task management,
- Ojective management and Repository,
- Interface and platform services,
- RM Mapping Guidelines,
- ISEE Glossary Definition, and
- Evaluation of existing technologies

13
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ISEE Workshops Participants:

- Federal Agencies:

NIST, US AirForce, US Army, US Navy, DARPA/STARS,

AJPO/PCIS, IRS, HIS, US Senate, VA, NASA, NSF,
US Coast Guard, USDA, IHHS, USDT, GSA, CAIS-A,
NIST/APP, SLCSE, NSA, IDA, USAF/STSC, USN/PSESWG

- Industries:

IBM, HP, SUN, TRW, Mitre, Rockwell, MCC, SPC, IEEE,
UNISYS, DEC, IDE, Teledyne Brown, Intermetrics, ATAC,

General Research Corp, Abacus Technology, CADRE, I-logic,

Honeywell, Boeing Aerospace, Geodymanics, Texas Instruments,
AVTEC, Mark V. Systems, MKL Software, EDPNS, SPS, AD/Cycle,
P1175, CDIF, PDES, IRDS, Charles Draper Lab, OMS, CIS, ATIS,

Integrated Systems, Softran, Emerging Technologies Group,

UNIX Adviser, AIT, IWCASE, OODBTG, AIAA, SoftTech

- Academia:

U of Maryland, SEI, U of Houston, Jersey City State College,

Georgetown U, U of VA, Johns Hopkins U, New Jersey Institute

of Technology, George Mason U.

- International
NEC/Japan, Hitachi/Japan, IPA/Japan, Netron/Canada, SPP/Brazil,

STL/UK, HP/UK, ECMA/TC33, Colin Tully Associatea/UK, ECMA,

III/Taiwan, Hong Kong Polytechnic/Hong Kong, PM, SIGMA/Japan

18
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FIRST NIST ISEE Workshop
SUMMARY

- Hosted and Sponsored By NIST,
May 25, 1989

* Open Architecture Approach

* Strawman Requirements

* Reference Model

* Taxonomy and classflcation of
tools and services

* Interfaces for environment services

* Information Interface Langaiage

* Services/properties providett by an ISEE

* An assessment process to de.termine how
close we are to complete environment

* coordination of related ISEE groups and
activities

- Workshop Product
* Workshop Working Draft,

July, 1989

20



SECOND NIST ISEE Ntorkshop
SUMMARY

- Hosted By Teledyne Brown
Engineering and sponsored by
NIST, Dec 5-6, 1989

SIdenutifled and defined of an
ISEE Reference Model

* Corducted a NIST ISEE Reference Model survey

* Ide.Altfied and defined a set of ISEE end-user
re(jkuirements

Established synergism between the users, vendors
and standards groups

* Promotion of convergence of ISEE standards and
interfaces

- Workshop Product
* Workshop Working Draft,

May, 1990
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THIRD NIST ISEE Workshop
SUMMARY

Hosted By US NAVY and
Sponsored by NIST,
May 31 - June 1, 1990

* Reviewed Reference Models

* User Interface

"* Process and Task Management

* Object Management and Repository

* Summary of the ISEE Survey

* Selected the ECMA RM as the base
definition for the development
of thc NIST ISEE RM Document

* Reviewed the ECMA RM Version 3.0
(ECMA/TC33/TGRM/90/011,
May 25, 90)

* Established a collaborative effort
with ECMA/TC33 to develop a standardized
ISEE RM Techical Report

- Workshop Products

* Comments on the Version 3.0 of th , ECMA
Reference Model, Version 1, August, 1990

* Workshop Working Draft,

September, 1990
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FOURTH NIST-ISEE Workshop
SUMMARY

. Hosted By IBM and
Sponsored by NIST,
October 11-12, 1990

* User Interface

* Process and Task Management

* Object Management and Repository

* Interface and Platform (Integration)

* RM Mapping Guidelines

* RM Selection Guidelines
- ECMA PCTE, CAIS-A, CIS,

SLCSE, AD/Cycle

* RM Mapping Meeting
- hosted by MCC,

March 12-13, 1990

- Workshop Products

* Summary of the 4th ISEE

Workshop, October, 1990

* NIST ISEE RM Subset for
Mapping, February, 1991

* NIST ISEE RM Mapping
Guidelines, Version 1.2
March, 1991

23



FIFTH NIST ISEE Workshop
SUMMARY
- Hosted By TRW and Los Angeles SIGAda,

sponsored by NIST, AJPO, IWCASE, and
SWG on APSE, June 3-5, 1991[

* Enhance the NIST/ECMA Reference Model
Technical Report

* Review the results of RM mapping exercise

* Identify and define the services related to
integration

- Workshop Products

* NIST ISEE Reference Model Technical Report,
Version 1.0 (Target date: Sept. 30, 1991)

* Summary of results of the 1st NIST RM

Mapping Report (Target date: Sept. 27, 1991)

24



Future Workshops and Directions

- 6th Workshop will be hosted and
sponsored by NIST, October ?,
1991 in Gaithersburg, MD

- 7th Workshop will be hosted by
SEI. and sponsored by NIST, May
?, 1992, in Pittsburgh, Penn

- 8th Workshop will be hosted and
sponsored by NIST, October ?,
1992 in Gaithersburg, MD

9th Workshop will be hosted by
STSC/USAF and sponsored by NIST,
May ?, 199S

- Harmonize the joint effort with
ECMA/TC33 to develop a
standards ISEE for Open System
Environments

- NIST ISEE effort is working
towards an (full) ISEE
development

25
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PCIS Requirements Validation

First Workshop

Heathrow Park Hotel, UK

29/4/91 - 3/5/91

53



PCIS Requirements Validation First Workshop

Objectives:

* Start to establish
requirements (IRAC)

* Start to establish candidate
technologies (ITA)

Processes to be continued at
Second Workshop

54



PCIS Requirements Validation First Workshop

Outputs:

"* Workshop Proceedings
Pr6cis of plenary sessions
Sent to all attenders

"* Workshop Report
Protodraft IRAC and ITA
Input to Second Workshop
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PCIS Requirements Validation First Workshop

Timetable:

Monday p.m. General Introduction

Tuesday a.m. Needs of PCIS

Tuesday p.m. Emerging Technologies

Wednesday/Thursday Parallel Sessions:
Platform Suppliers (P)
Environment Suppliers (E)
Tool Suppliers (T)
Environment Users (U)

Friday a.m. Concluding Session
Parallel session reports

56



PCIS Requirements Validation First Workshop

Wednesday/Thursday: Tool Suppliers

"* Comprehensive PTI

"* Integration: data, control, presentation

"* Query language

"* Tool intercommunication

"* Tool registration

"* Object orientation

"• Interoperability

"• Distribution costs

"* Help services

57
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PCIS Requirements Validation First Workshop

Wednesday/Thursday: Environment
Suppliers

e Environments and Frameworks

* Multipart structure and conformity

• Suppor, for long lifetimes and reuse

* Formal &nd informal definitions

* Object orientation (more or less)

* Query language

* Preservation of investment, foreign tools
and data

58



PCIS Requirements Validation First Workshop

Monday afternoon: General Intrcduction

PCIS Programme J.Solomond

STARS Programme R.Munck

IEPG TA13 Programme B.Gladman

PIMB F.SalI6
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PCIS Requirements Validation First Workshop

Tuesday morning: The Needs of PCIS

Tool Suppliers J.-P. Bourguignon
(SFGL)

Platform Suppliers G.Sagols (IBM)
CEC P65r&#O,%* T.•,70 thet

Environment Suppliers R.Minot
(GIE Emeraude)

Environment Users T.Shorrock &
J.Thornley (BAe)
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PCIS Requirements; Validation First Workshop

Tuesday afternoon: Emerging Technologies

Opening Address: J.Derniame

Caught in a Minefield M.Gikbbons (BT)

ATIS A.Argento

OSF H.-J. Jeanrond

CFI T.Rhyne

CDIF H.Barlow

ECMA PCTE M.Morron

PCTE+ B.Basdell

CAIS-A G.Pritchett
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PCIS Requirements Validation First Workshop

Wednesday/Thursday: Platform Suppliers

* Small group, useful discussior, no special
focus

* Scalability, implementability

"* Security

"• Validation

"• Education and Training

° Internationalization

* Public Domain

62



PCIS Requirements Validation First Workshop

Wednesday/Thursday: Environment Users 1

* CM and PM including measurement and
traceability

e Integration and scalability

e Openness

e Multiplatform, multilanguage,
multimethod

* Support for evolution

* Support for commercial development

63
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PCIS Requirements Validation First Workshop

Wednesday/Thursday: Environment Users 2

4doption of new technology to improvel
quality and productivity is a major
challenge for any or~oanisatioti

Requires partnership between suppliers,
users, and standards groups tc implement
the change process:

"* justification (cost/benefit)

"* initiation (incremental,, organised)

"• management (commitment, fccus)
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PCIS Requirements Validation First Workshop

L.S'.US r 'C'S
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Chairman's Closing Remarks for the Second PCIS Workshop
Mr. Gary Pritchett

General Thanks

Thanks to the Chair and co-chair people for conducting valuable Working Sessions.

Thanks to the Presenters for giving us insights into their activities; these will prove to be
useful to the PCIS Programme.

Thanks to the Participants in the workshop; without you it would not have been a valuable
event.

Special Thanks

Thanks to Dr. John Solomond and the AJPO for sponsoring the meeting on behalf of the
NATO Special Working Group on APSE.

Thanks to Hal Hart and everyone at TRW for hosting the meeting.

Thanks to Currie Colket for all the energy he put into organizing the PCIS Workshop and
lining up speakers.

Thanks to Wing Commander Dennis Langdon and the European Expert Team that
managed the London PCIS Workshop as they gave us a strong base on which to build at this
PCIS Workshop.

What Will Happen Next

We've collected Requirements and Needs from Environment Users, Environment
Suppliers, Tool Suppliers, and Platform Suppliers.

We've heard presentations on existing or emerging technologies relevant to the PCIS
effort.

Over the next few months the PCIS Expert Team will analyze these inputs to produce the
IRAC and the ITA documents.
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The IRAC will be produced by analyzing requirements captured at the two PCIS

workshops and in the NRAC.

• The Experts will be reconciling conflicts as best as possible.

* The Experts will be consolidating these inputs into a complete document.

The high level structure of the IRAC document will be:

• Requirements of Environment Users:

From the point of view and from the level of the Environments Users,
there will be requirements in the document about the PCIS Process, and
there will be requirements on the Products of the PCIS Programme.

* Detailed Requirements:

These requirements will be similar in structure to requirements in the
existing NRAC.

* Required Services:

An identification of services from the NIST/ECMA Reference Model that
are required for PCIS will be located in this section.

When completed, the IRAC will be circulated for a Public Review.

The ITA will be a collection of Summaries of presentations with Presentation Materials.
When completed, it will be publicly available.

After the Requirements and the ITA are complete, the Expert Team will formulate a way
forward (politically, a set of alternative ways forward) for PCIS. These will be presented to the
SWG for a Go/NoGo decision on the continuation of the PCIS Programnme.

The challenge for the Experts, then, is to:

* Understand the inputs we have heard here, and

* To craft a way forward that:

-- is responsive to what we have heard

-- will produce a product that is acceptable to the SWG, and
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does not invalidate the work and important progress made in the
environment and PTI areas by existing programs so far.

The documents produced by the effort of the. Experts are in the Public Domain and will
be made available to anyone who wants them when they are completed.

Chairman's Impression of the 2nd Workshop,

As I observed the different Working Grouip sessions, an interesting point made is that the
level of discussion varied widely.

The Environment Users Group has already had a significant impact on the PCIS
Programme.

The sponsor and the PCIS Expert3 are much more aware of requirements in this
particular area.

* There is so much awareness in this particular area that sometimes it seems that
some people want to listen to only this area.

Throughout this Second PCIS Workshop, a popular question I've heard is: "What is
PCIS?"

* Sometimes it was asked in the con text of "you must tell me what it is before I can
tell you what I need."

Sometimes it was asked maybe lJu see if we've already decided what it is.

My encouragement to everyone is to let the answer to that question emerge out of the
analyses of the inputs we've received so far and in the preparation of the way forward that will
be presented to the SWG.
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SECOND PCIS WORKSHOP

SWG on APSE Tasking

1. Validate the NRAC and include civil requirements.

2. Investigate what the present technology in interface requirements
is providing, and assess the emerging technology over the next 5
years.

3. Compare the results of what industry is providing.

4. Analyze these differences, prioritize, and cost the work.
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QUESTION FROM

FIRST & SECOND PCIS WORKSHOP

What is PCIS?
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SECOND PCIS WORKSHOP

Results

1. Interface Technology Assessment (ITA)

Contain presentation slides of PCIS, NIST ISEE & IWCASE

Contairi ,ummary of PCIS Presentations

Distributed to attendees of Both PCIS Workshops - 8 July

2. International Requirements and Design Criteria (IRA)

Will capture Environment User Needs

Will capture Detailed Technical Requirements

Will capture Required Services

o Services in NIST/ECMA Reference Model

Distribution to public --22 July with solicitation of comments

Deadliri % for public comments is 4 September
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SECOND PCIS WORKSHOP

THOUGHTS

1. There should be a greater emphasis placed on the needs of the
environment user. These requirements will be captured in the
IRAC and used for the PCIS definition.

2. It is clear that PTI technology may provide a viable alternative tu
satisfy the needs of the environment user in the near term. It may
provide the best alternative to satisfy the needs of the
environment user in the long term.

3. There was excellent progress in updating the N*RC level
requirements of the tool builder and suppliers.

4. There are perceived and real barriers to the use of PTI based
technology. The PCIS Programme must address these barriers.

5. The 2 PCIS Workshops has provided the SWG on APSE with
extremely valuable information.
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LA SIGADA PRESENTATION

GOALS AND STRATEGIES TOWARDS

DOMAIN-SPECIFIC REUSE BASED DEVELOPMENT
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SECTION I

NIST ISEE WORKSHOP
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ECMA TC33 TGRM POSITION

0 ECMA TC33 TGRM remains actively committed
to progressing the CASEE RM work

0 By the September meeting of NIST, ECMA TC33
TGRM will provide ECMA's feedback on the
changes made to the CASEE RM to NIST

0 ECMA TC33 TGRM Is performing a set of
mapping exercises from which to validate
th3 CASEE RM. These will be shared with NIST

MG/STDS/
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T

ECMA TC33 TGRM

Organisations and Mappings

Organisatlons

0 Eureka Software Factory
0 EAST Environment
0 DigitalOBNR

0 ~SSeca00H
0 BT
0 University of Dortmund

Mappings

0 ESF
0 EAST
0 ATIS
0 Entreprise 2
o Softbench ..
o c--rc

MG/STDS/
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ECMA TC33 TGRM: - TIMETABLE

0 Next TGRM Meeting: 26th June 1991

- Heathrow, London
- discuss NIST changes & status/progress to

date on mapping work

0 Next TC33 Meeting: 3-4th September 1991

- Nice, France
- Invite NIST representation

- discuss mapping results to date
- review changes made, and lessons learned

with resjfpect to the CASEE RM
- clarify priblishing and labelling details to

ensure document consistency

MG/STDS/
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The Navy's

Next Generation Computer Resources (NGCR)

PROJECT SUPPORT ENVIRONMENT

WORKING GROUP

(PSEWG)

Tricia Oberndorf

Naval Air Development Center,
Warminster, PA
(215)441-2737

tricia@nadc.nadc.navy.m il
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APPROACH

OBJECTIVE: select industry-based PSE
interface standards for use in
support of Navy systems

* Joint industry/Navy working group
- Navy co-chairmen (one military, one civilian)

* Subgroups according to needs
- Approach/Requirements/Available Technology
- by interface area

* Benefit from/coordinate with as many other
related projects as possible (e.g., NIST, STARS)

* Start: ý April 1991

* Completion: ~1997
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ISSUES

* possible goals
- tool "mix & match"
- minimize training
- maximize ease of transition to PDSS
- maximizing tool commonality
- host interchangability
- attaining particular SEI assessment level
- compatibility with other NGCR standards

* scope of the PSE

- software only?
- Ada only?
- what application mix?

* level/extent of standardization
- choose toolset
- choose OS,DBMS, etc.
- standardize on interfaces key to the

PSE framework

* user interface
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CAIS-A (MIL-STD-1838A) MAPPING
TO NIST REFERENCE MODEL

Geoff Clow
SofTech, Inc.

Clow@NOSC.MIL

Purpose

Mapping Effort

Guidelines, NIST Support

Benefits to Author

Services
Service Omissions
Service Incompleteness

Service Dimensions
Dimension Redundancies
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PURPOSE

Assist Evolution of the RM and the Guidelines.

Not to e.g. present CAIS and/or the RM.

CAIS

Standard interface specification for:

Programming of sophisticated, integrated
project support environments.

Portability of projects (tools, databases,
users).

2
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MAPPING EFFORT

2 Day kick-off meeting

Orientation, Guidelines, Practise.

2 Weeks, 1 person mapping.

1 pass, little review and revision.

1 - 2 Weeks more for proper public draft

Intended, for revised RM.

Mapper Background

CAIS author and implementer

Familiarity with subject system.

Participant in Waltham and Winnersh
CAIS/PCTE joint studies

Experience with similar exercises (mapping
to an independent model).

3
127



GUIDELINES, NIST SUPPORT

Valuable kick-off meeting

Uncertainties inevitable

Number of service areas and dimensions,
Level of detail,
Only one example from which to generalize.

Critique of lab exercise was single most helpful

experience.

Future mapping efforts would benefit from:

Existence of additional mappings.

Simulating lab experience in Guidelines

Examples (correct and less correct) with
critique;

Stress information partitioning and
standard characterizations, where possible
(provides, supports, available,
unavailable).

4
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BENEFITS TO AUTHOR

Identify incompleteness and redundancy in a system
or its documentation.

Identify redundancy, alternatives and complements

between multiple systems.

Analogous comparison exercises:

Framework vs Requirements
e.g. CAIS, PCTE vs RAC, NRAC, EURAC

Framework vs Framework
e.g. CAIS vs PCTE in Waltham, Winnersh

Framework vs Reference Model
e.g. Mappings to ECMA & NIST RMs

Framework vs Framework, through Mappings
Objective means to all of the above.

5
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SERVICES

Over 50 functional areas

Over half directly applicable to general-purpose PTls
such as CAIS.

More for frameworks defining more policy
(development process management, detailed
integration conventions).

Extremely complete for CAIS.

SERVICE OMISSIONS

Time Services

Error Handling Services

Input-Output

Distinguish uninterpreted (e.g. file) data from
interpreted (captured in data model).

6
130



SERVICE INCOMPLETENESS

State vs Event Monitoring

Inadequately distinguished in descriptions.

Interchangeable examples.

Events iff DB state change, often, so logically
related.

Data vs Task Transaction

Task transaction service is under development.

Task transactions are "supported" by CAIS:
Should such potential applications be
discussed?

Guidelines are needed:

How much coverage of potential
applications?

Standard terminology to capture
availability of functions (defined vs
presupposed vs facilitated).

7 131



SERVICE INCOMPLETENESS, cont'd

Data Interchange addresses common format but
overlooks other essential services.

Support for detection and reconciliation of
multiple instances (representations) of the
same entity.

Prevention (or intermediate form) of multiple
entities with same unique identifier.

Exchange and reference of "foreign" unique
identifiers.

Convenient exchange of objects' dependencies,
such as typing information, components.

8 132



SERVICE LIMENSIONS

13 divisions potentially applicable within each
Service.

Attempted to apply 10 uniformly.

ICE: Internal - Conceptual - External
ROD: Rules - Operations - Data

Related Services
TIM: Types - Instances- Metadata

DIMENSION REDUNDANCIES

Data is redundant with e.g. Internal, External,

Instances

Omit.

Types are a subset of Metadata, which is both a
Dimension and a Service area.

Merge.

ICE: Internal - Conceptual - External
ROD. Rules - Operations - Related Services
TIM: Types/Metadata - Instances

9 133
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Mapping Guidelines Appendix A - rorms

A.3 Service Mapping

Effort Names SLCSE

Service Name: Replication/Synchronization Service (7.12)

Applicable definitions and mapping guidelines which apply to this
section are provided in Section 4.2.1 of this Mapping Guideline
document. Fill out one form for each sevice listed in Section A.2.
If your model has additional services not covered by the list in
Section A.2, then please attach additional forms for these. Add New
Service to the Service name at top of form.

A: Does your ISEE effort support the overall concept of this service?

-- Not applicable (Discuss in comments below)
No (Discuss in comments below)

-. Supports alternate concept (Discuss in comments below)
Unable to determine (Discuss issue in comments below and

identify reason as to ambiguity or incompleteness in NIST
model or as to ambiguity or incompleteness in your
own effort.)

X_ Yes (If yes, continue below)
-. Fully implements described set of services

.X- Implements a subset of services (List unsupported services)
Implemented as part of another service (Give reference to
these other services)

Implements a superset of services (Give additional services
supported)

Other (Discuss in comments below)

B: Dimensions (Check all dimensions that are mapped for this service.
Include a "Service Dimension Form" for each such mapped dimension for
each service.)

__X__Conceptual (required]
X_ Operational (required]

Related services [required]
E- xternal (recommended]
Data (optional]

"-'-Rules (optional]
-Types (optional]
- Instances (optional]

Metadata (optional]
Internal (optional]

COt4HENTS:

This service is not provided for Infrastructure Database or Project
Files Hierarchy Objects, since they are never replicated within a
distributed environment for any constructive purpose in the context of
S iCP3.
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Mapping Guidelines Appendix A - Forms

A.4 Service Dimension Form

Effort: SLCSI

Service: Replication/Synchronization Service

Dimension: ICE - Conceptual

Description of how dimension applies to this service:

The SLCSE provides a Replication/Synchronization Service for Project
Database Objects.

Within a heterogeneous network of computer nodes, it is possible for
remote applications to "check-out" a subset of information contained
in a SLCSE Project Database, manipulate that subset of information,
and to "check-in" the modified information to the Project Database.
Database integrity is important in a multi-user environment such as
SLCSE, and therefore, it is possible to "lock" the instances that are
checked-out, and "unlock" them when they are checked back in.

This facility is provided using a client-server architecture, where a
client process on the remote node requests (over the network) a subset
of data from a server process running on the host platform of the
Project Database. Both the client and the server work through an
interface to the Entity-Relationship Interface (ERIF) called the High
Level ERIF (HLERIF), which is a highly portable Ada package. This
package provides the capability to operate within the memory
constraints of the remote computer via efficient, self-automated
"swapping" operations to and from the local file space, and also
provides data file formats that can be relatively easily transformed
into the format required for use by a native application.

Give an example of this dimension for this service:

The SLCSE Proj ect Management System (SPMS) is an example of a system
that uses the Replication/Synchronization Service provided by SLCSE,
as described above. The SPHS contains Commercial Off-The-Shelf (COTS)
project management tools implemented on a Macintosh workstation that
communicates to the SLCSE Project Database over the network. The
Project Management Assistant (PMA) facet of the RL Knowledge-Based
Software Assistant (KBSA) program and the QUality Evaluation System
(QUmS) are other examples where this service was applied for tools
implemented on workstations.

***************End of Service Dimension F**m********************
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mapping Guidelines Appendix A - Forms

A.4 Service Dimension Form

Effort: SLCSE

Service: Replication/Synchronization Service

Dimension: ROD - Operations

Description of how dimension applies to this service:

The basic set of operations (create, query, update, and delete)
applicable to this service for the Project Database are provided by
the "High-Level Entity-Relationship Interface (HLERIF)", and are
listed below:

Create:
"Add Monitor Action"
"DupTicate"
"Insert"

Query:
"Attribute Error Message"
"Collection ErrorMessage"
"Condition"-
"Count"
"Finalize"
"Find Backward"
"Find-Forward"
"First'
"Get*
"Get Current"
"Get Error"
"Get-InstanceStorage"
"Get-Monitor Action"
"Get -Next Event"
"GetSwap Count"
"Get Test Error"
"Goto Firit"
"Goto"Last"
"Goto-Next"
"Goto-Previous"
"HlerTf lrrorMessage"
"Image"-
"Initialize"
"InstanceErrorMessage"
"Lasta
"Local Collection-Exists"
"Login'
"Logout*
"More Errors"
"More-Monitor Actions"
"Nore"TestirFors"
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Mapping Guidelines Appendix A - Forms

"Print"
"Retrieve From Local"
"Retrieve-From-Slcse"
"Retrieve-MonitorActions"
"Test Servers"
"Value"

Update:
"Save To Locai"
"Save-ToSlcse"
"Set"
"Set Instance Storage"
*Set Matching'
"Sort"

Delete:
"Delete"
"De:stroy"
"Destroy Local Collection"
"Remove Mioii to'rAct ion"

Give an example of this dimension for this service:

On a Macintosh workstation, retrieve from SLCSE all entities of the
PROBLEM entity type, passing the Retrieve_From Slcse operation the
boolean value of 'True' for the "Reserve" parameter. This locks these
entities while the retrieving application operates on the local entity
collection until the Save To Slcse operation is used with a boolean
value of 'True' for this operation's "Release" parameter.

***************End of Service Dimension Fm**********************
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Mapping Guidelines Appendix A - Forms

A.4 Service Dimension Form

Effort: SLCSE

Service: Replication/Synchronization

Dimension: Relationships Between Services

Description of how dimension applies to this service:

An Entity-Relationship model of the dependencies between each of the
SLCSE services was developed to determine the relationships between
services. Each service was modeled as an entity with various
"depends on" relationships to other services. An analysis on the
model usTng the SLCSE analyzER tool resulted in the generation of
forward and backward "trace" reports that were optimized to eliminate
redundant relationship information. Forward trace reports on a
service show the services that are required by the service. Backward
trace reports on a service show the services that require the service.

This service requires the following services which are provided by
SLCSE:

OPTIMIZED TRACE REPORT
Ummuumms mmam= "==SnmU

TRACE ON ENTITY 7_12_replication FORWARD
9 LEVEL RELATIONSHIP

-- AS A MEMBER OF [all] SUBSETS.

7_12_replication (FORWARD) (object management]
1- 7 12_replication depends on 7 2 data storage

-- 72- 7 2 data storage depends on- 11_1.message delivery
-- >2- 7-2-data-storage depends-on 15_1_2commonRdata.descr
-- >2- 7 2"data-storage depends-on 7 16 global schema

-- >3- 7 16 global schema depends on
15_l_2_common daEa descr

-- >I- 7_1.Iglobal schema dependson 7_1_datamodel

This service is required by the following services which are provided
by SLCSE:

OPTIMIZED TRACE REPORT
mass"==== =m=no MINNOWSm

TRACE ON ENTITY 7.12_replication BACKWARD
9 LEVEL RELATIONSHIP

-- AS A MEMBER OF [all] SUBSETS.

7_12_replication (BACKWARD) [object management)
1- 15_l_6_consistency..mgt depends on 712_replication
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SUMMAR6Y OF
REFERENCE MODEL

EVALUATION

Marvin V. Zelkowitz
Computer Systems Laboratory

B248 Technology
National Institute of Standards and Technology

Gaithersburg, MD 20899
(301) 975 - 3342

mvz@swe.ncsl.nist.gov

Computer Science - University of Maryland
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Disclaimers

* Purpose of mapping exercise is to evaluate the
effectiveivess of the reference model to describe
environment frameworks.

e The purpose is NOT to evaluate any individual
framework.

e Opinions expressed in this talk are the personal
observations of the author and do not represent
NIST, the NIST ISEE Working Group or any of
those involved in the mapping exercise.

Computer Science - University of Maryland
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Process

• Reference model based upon a set of services.
Each service described by up to 13
characteristics (dimensions).

* A mapping form was developed.

- Each service described on a separate form.

- Three dimensions were requested for each service.

"* Conceptual -- What service does

"* Operations-- How it does it

"* Related services -- Impact on other services in
framework

e Analysis based upon forms received from C0AI-
A, ECNMA PCTE, AD/cycle and SLCSLE

Computer Science - University of Maryland
15~3



Mappingri -Process
March Meeting.
"* Developed Form
"* Discussion of reference model
"• Sample mapping of one service with feedback
"* Each mapper had a liaison with ISEE WG
"• One month to do mapping

Jung Meetirng

"* Mappers believed process was useful and
sucessful

"* Kickoff meeting valuable
"* SLCSE, ECMA, PCTE and CAIS-A mapping forms

available through PSESARCH@NADC.NAVY.MIL
archive

154



Positive Feedback to Mapj0g7

"* Reference model useful
- to understand and explain architectures
- as a guide to improve system's descriptions/

documentations
- as a common basis for discussion

"* All serviced seem applicable to SEE frameworks
"* New Services suggested
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Issues raised by mapping- 1

e Group assigned responsibility to respond to item
- EC - NIST ISEE Executive Committee
- PL - Platform Services
- OM - Object Management Services
- TM - Task Management Services
- UI- User Interface Services

e Data dimension possibly redundant [*EC*]
- Data relates to internal, external and instances.
- Proposal - Delete DataolU erge Types and

Metadata dimensions

* Tool Registration - Too distributed. Merge into
one chapter [*PL*J

* Iunderlyin_ operating
systems services (e.g., process support,
communication, security, backup, U1, etc. when
under control of the underlying platform) [*EC*]

* State monitoring (in OM) and event monitoring
(in TM) seem similar. Should there be a common
service? [*TM*J
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Issues raised by mapping- 2

"* Data interchange (in OM) and archive service (in
OM) seem similar. Merge? [*OM*]

e State monitoring triggers when data states
change in repository. Some frameworks include
relationship changes also (e.g., full pre- and
post-conditions on events). Extend state
monitoring? [*OM*]

"* Frameworks versus environments - How much
should reference model cover? (e.g., How much
of degree of tool integration is part of reference
model?) [*PL*]

"* Security models, role of framework security, and
relationship of security chapter with access
control services needs to be addressed. [*PL*]

"* User Interface sections obviously incomplete.
How much can and should be specified? [*UI*]

Computer Science - University of Maryland
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Issues raised by mapping - 3

o All four sample mappings are based upon an ER

data model. Reference model needs to be checked

against an object-oriented framework. [*OM*]

o New services need to be considered [*ALL*]
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Additional Services to consider

e Time

e Error reporting

* Framew ivork definition/modification (Changing
roles, iames, tools, personnel, etc.)

* Tool irnitegration (encapsulation "wrappers,'
"plug ti6nd play" tool slots)

e Object Management Navigation

. Fj.i+ j,.;,1
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INTEGRATION MECHANISMS

DI m Data Interoperability
PM -(Lifi-Cycle) Process Management
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DATA INTEGRATION MECHANISMS

Internal forms for programs, (by-) products of
Ilt•e-cycle process, documents [e.g. IRIS, DIANA]

date translators botween OMSs (-> DI]
date exchan ge mechanisms, canonical data forms

[e.g., CAIIA CEF, CDIF, P1175, lADS
exportfimport; ,-> DI]

common schemas [e.g., PMDBJ
type Introperabillty mechanisms [e.g., SLIJ
name conflict resolution, name servers [covered by

OM]
scheme migration, exchange, and translation

sef-describing- data forms [e.g., SCML, CAIS-A CEF,
CDIF; -= D!]

data translators
(data) model translators
semantic integrity
method (00) inheritance
merging data, schemes, and models(?) [note: related

to translatlion]
synchronization across duplicates & (distributed)

repi cates [covered by OM]
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PROCESS MANAGEMENT
INTEGRATION MECHANISMS

control communication mechanisms [e.g., state
mechanisms, event mechanisms, concurrency
services, message services, dynamic multiplatform
(RPC+) comm. services, invocation, tool interaction
across platforms and languages (homogeneous to
heterogeneous), network services; -) PMj

dynamic sychronization of multiple views, multiple
contexts, multiple presentations

control executive model/tool composition paradigm
[note: this is closely related to communication
mechwlisms; e.g., transactions; pipes, scripts,
attribute monitors, general life-cycle process model
enactment; -> PM]

control vitual operating system

process translators (7)
(message) protocol translation
life-cycle process (method) integrity
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USER INTERFACE
INTEGRATION MECHANISMS:

user interface "look and feel'packages

MISCELLANEOUS:
tool encupsulationlde-encapsulation (?)
conventions [e.g., for naming]
common programmatic (call) interfaces
tool registration and deregistration

user customization & extension feetures/packages

policy-related [note: related to semantic integrity; e.g.,
management, security]
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Diaologue
component

Domain Presentation
Objects Objects

Domain Pre.entation
Adaptor Component

Component

Domain Data Structures Interaction
and Operion Objects/\

Domain 1  Interaction
Specific Toolkit
Component Component
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User Interface Services

User Interface Services involve all aspects of the
framework

Conceptual

9 Seeheim Model

Since 1982, the most influential user interface reference
model has been the so-called Seeheim model, defined
by a group of designers at a workshop sponsored by
Eurographics and IFIP in Seeheim, Germany.

Presentation Dialogue ,.Application
Users ' Compontent Contro Interface -

o enControl Model
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Summary of the 5th Workshop on
Integrated Software Engineering Environments (ISEE)

July 26, 1991

William Wong
NIST/CSL
Gaithersburg, MD 20899
(301) 975-334
Fax # (301) 590-0932
wong@swe.ncsl.nist.gov

The Fifth Workshop on Integrated Software Engineering Environments (ISEE) in
conjunction with the PCIS (June 3-7) and IWCASE (June 6) workshops took place in Redondo
Beach, California on june 3-5, 1991. The workshops were hosted by TRW and Los Angeles
SIGAda and sponsored by the National Institute of Standards and Technology (NIST), the U.S.
Department of Commerce, the Ada Joint Program Office (AJPO), the U.S. Department of
Defense, the International Workshop on CASE (IWCASE), and the Special Working Group
(SWG) on Ada Programming Support Environment (APSE).

The goal is to identify and establish a consensus for the U.S. Federal government and
industry to address the need for open system ISEE and software tools interface standards. The
agenda of the workshops were designed to support each other's activities and all participants
were encouraged to participate in all the workshops. This will provide a better understanding of
the overall activities from the various working groups and will help to reduce the duplication of
efforts and redundant initiatives and establish synergism between the participating groups.

The ISEE workshops objectives are:

- to identify and explore fundamental issues in ISEE areas;

- to identify the needed set of standards that defime a comprehensive interface for
integrating software tools;

- to develop guidelines on interface standards for ISEEs; and

- to provide guidance to Federal agencies in acquiring software development and
maintenance environments.
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The workshops were attended by approximately 100 software. professionals drawn from
the U.S. Federal government, industry, and academia. Participants also included European and
Japanese software professionals.

The ISEE workshop primarily focused on:

1) enhancing the NIST ECMA ISEE Reference Model Technical Report by reviewing
and rewriting new services, and identifying and defining the services related to
integration, and

2) reviewing the results cf the NIST ECMA ISEE Reference Model mapping
exercise.

NIST is scheduled to publish the "ISEE Reference Model Technical Report", version 1.0
as well as the "Report on Summary of Results of the First NIST ISEE Reference Model
Mapping" by the end of September or early October, 1991. Working Groups included:

- Object Management, led by Lolo Penedo, TRW;

Process and Task Management, led by Hal Hart, TRW;

Interface and Platform, led by Tricia Oberndorf, NADC; and

User Interface, led by Bob Bagwill, NIST.

The general format included:

1) the NIST ECMA ISEE Reference Model tutorial session given by Anthony Earl
of HP in UK,

2) the NIST ECMA ISEE Reference Model Mapping Exercise Summary chaired by
Sandi Mulholland of Rockwell International, and the results of the ISEE reference
model mapping exercise summarized by Mary Zelkowitz of the University of
Maryland and NIST,

3) the Integration Services session chaired by Tricia Oberndorf of NADC, and

4) four parallel working group sessions.

This workshop was organized and coordinated by William Wong of NIST, Lolo Penedo
and Hal Hart of TRW, and Currie Colket of AJPO. Special thanks are due to members of the
NIST ISEE Executive Committee and other individuals for their valuable assistance and support
in the planning of the workshop. They are: Bob Bagwill of NIST, Currie Colket of AJPO, Hal
Hart of TRW, Roger Martin of NIST, Sandra Mulholland of Rockwell, Tricia Oberndorf of Naval
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Air Development Center, Lolo Penedo of TRW, Ian Thomas of Hewlett Packard, and Mary
Zelkowitz of the University of Maryland and NIST.

The 6th NIST ISEE Workshop is scheduled for October, 1991 in Gaithersburg, MD.
NIST will be the host and sponsor of the upcoming workshop. The date and agenda will be
announced at a later time. The lists of action items for the work to be accomplished before the
next workshop, the summary of each working group, reference model mapping exercise and
integration services sessions are included as follows:

a) summary of action items;

b) summary of schedule for completion of the NIST ISEE Reference Model
document, version 1.0;

c) summary of status report from each working group;

d) summary of the NIST ECMA ISEE Reference Model Mapping Exeicise session;
and

e) summary of the Integration Services session.

a) Summary of Action Items.

Action Items Responsible persons Deadlines

Coordinate and prepare the final workshops Hal Hart 6/21/91
participation list Clyde Roby

Coordinate and prepare the Proceedings of NIST Clyde Roby 6/28/91
ISEE / PCIS / IWCASE Workshops Bill Wong

Update the NIST ISEE working group e-mail Tricia Oberndorf 7/19/91
distribution list

Working Group Status Reports: 6/14/91
Object Management Lolo Penedo
Process Management Hal Hart
Interface and Platform Tricia Oberndorf
User Interface Bob Bagwill
Integration session Tricia Obemdorf
Mapping Exercise session Marv Zelkowitz
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Summary of the ISEE Workshop Bill Wong 6/21/91

Coordinate with ECMA TC33 Bill Wong ongoing

Forward new sections to Marv (the RM editor) Lolo Penedo 7/15/91
Hal Hart
Tricia Oberndorf
Bob Bagwill

Forward the RM document to NISTEC, Anthony Mary Zelkowitz 8/1/91
Earl for review

Review of NIST ISEE RM document (version 1.0) Mary Zelkowitz 8/23/91
Anthony Earl
NISTEC

Forward the revised document to NIST ISEE, Marv Zelkowitz 8/30/91
ECMA TC33, other relevant groups Bill Wong

Coordinate with ECMA TC33 for comments Bill Wong 9/5/91

Collect all the comments on RM document Marv Zelkowitz 9/15/91
Bill Wong

Finalize the RM document Mary Zelkowitz 9/30/91
NISTEC

Publish the joint NIST and ECMA ISEE RM Mary Zelkowitz 10/91
document (version 1.0) Bill Wong

Arrange and hold NIST ISEE Executive Committee Bill Wong TBD
Meeting - plan for the upcoming workshop

Arrange and hold 6th Workshop Bill Wong 10/91 or
11/91

b) Summary of detailed schedule for comDletion of NIST ISEE Reference Model
Document. version 1.0

Mary Zelkowitz is designated as the editor of the NIST ISEE Reference Model Document
with the assistance of Anthony Earl.
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1) New sections from all the group leaders to Mary - July 15

Object Management - Lolo Penedo
Process and Task Management - Hal Hart
Interface and Platform - Tricia Oberndorf
User Interface - Bob Bagwill

2) RM document from Marv to the following - August 1
individuals for review:

- NISTEC
- Anthony Earl

3) Comments due back to Marv - August 23

4) Revised document fer review from Marv to: - August 30

- NIST ISEE
- ECMA TC33
- other relevaxz groups

5) Comments due back :o Marv - September 15

6) Finalize the document - September 30

7) Publish the ISEzE RM document - October ?
Version 1.0

c) Summary of status reeort from each working group.

1) Object Management Working Group

Chair: Lolo Penedo, TRW
(213) 812-0595
penedo@trwarcadia.sdd.trw.com

Summary:

Expertise/familiarity w/ RM: little to very much

214



Group Activities:

o reviewed OM services & dimensions definitions

o discussed issues/question pertaining to OM services and global RM

o reviewed service descriptions (each service was allocated to at least one person).

o provided answers/solutions to issues from mapping exercise and reviews

Accomplishments:

o Reviewed all text associated with the OM services

o Provided recommended solutions for issues

o Identified issues for future discussion

Action items:

o T. Strelich - will review 3 services by June 14;

o L. Penedo - is section boss for document, i.e., will review, modify and integrate
all comments about OM services into document, which is due to Mary of NIST
as the editor of the RM document in early July.

o WG Attendees - will review final text

DISCUSSION ITEMS (OM)

1. Issue: OS issues as related to "Process Support" service.
Resolution: This service is not supposed to deal with processes in general; it is there only

in the case that OS processes are treated like objects in OMS. Text will be
changed in the document.

2. Issue: Deleting "data" dimension.
Resolution: no apparent problems for OM services.

3. Issue: Merging "types' & "metadata" dimension.
Resolution: No problems, titled new section 'Types/Metadata".

4. Issue: What to do when some dimensions art not described in RM document? Should
"Not Applicable" dimensions be noted?
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Resolution:

a) unclear - try to put text whenever possible and applicable
b) N/A is ambiguous - don't use it for the time being

5. Issue: Unclear distinction between "State Monitoring" and "Constraint" Services.
Resolution: Merge those services.

6. Issue: Data Model service seems out of place.
Resolution: Include in conceptual dimension of "Metadata" Service.

7. Issue: Redundancy of 'Tool Registration" service across RM.
Resolution: Deleted Tool Registration service from OM grouping (assuming it is kept in

Framework Adm.).

8. Issue: Is Object navigation covered anywhere?
Resolution: In Query and/or Archive and/or Relationship and/or Data Storage services.

9. Issue: What is the difference between Data and Task transaction?
Resolution: Added clarification text in data transaction.

10. Issue: No services for Data/DBMS like administration services.
Resolution: Future discussion.

11. Issue: Does the configuration service refer to CM?
Resolution: No, it deals with Composite Objects which may support CM.

12. Issue: Shall non-persistent data be addressed?
Resolution: Future discussion.

13. Issue: Consistency in terminology OM, DM.
Resolution: Review document carefully. OM does not mean 0-0, nor ER; it means data

management in general.

14. Issue: Heterogeneous object interchange.
Resolution: Future discussion.

Change items for change in document:

"o clarify text in OS Process support.
"o delete Data sections and merge Types with Metadata.
"o merge Constraint and State Monitoring Services.
"o delete Tool Registration.

216



o clarify data versus task transaction.
o clarify meaning of "object".
o merge Data Model and Metadata services.

Future Issues:

o Delete OS process support service (tin OM grouping) or generalize service to deal with
OS related services (beyond process).

o Add new services to deal with Database administration services.

o Deal with non-persistent data.

0 Deal with heterogeneous object interchange.

2) Process and Task Management Working Group

Chair- Hal Hart, TRW
(213) 812-0661
halhart@ajpo.sei.cmu.edu

Summary:

Expertise/familiarity w/ RM: This group of participants combined to yield extensive familiarity
and expertise wit, both the RM and the subject area (life-cycle process
management).

Group Activities:

o Developed and discussed problem'sfissues with current RM organization and definitions
relating to Process Management (PM).

o Gained consensus on moderate reorganization of RM section (including some added and
some grouxed services) and approach for dealing with appearance of overlap with OM.

o Broke into 1- or 2-man subgroups to author new descriptions of each re-organized service
section (will become mainly the "Conceptual" sections); distributed each to PM WG.
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Accomplishments.

o Renamed section "Process Management Services" to be more consistent with what we
perceive to be common community terminology.

o Committed to converging RM PM terminology with SEI Process Glossary distributed
recently by Watts Humphrey and Peter Feiler; we will provide feedback to SEI where we
have detected inadequacies and with their glossary.

o Developed revised list of PM services and corresponding new list of RM PM subsections.

o Began revision or re-writing of new RM PM subsections.

Action Items:

o Hal Hart - is section boss for document, i.e., will review, modify and integrate all drafts
and revisions about PM services into document; Anthony Earl intends to assist with final
writing:

- draft due to WG approx. June 25
- completed draft due to NIST in early July.

o Jim King - will continue to work terminology/glossary normalization actions, including
both review of new RM PM usage against SEI Process Glossary and feedback to SET
about our detected inadequacies and incompletenesses.

o All Participants - will review revisions and drafts distributed at workshop and provide
feedback to section boss and authors (hopefully via e-mail so all of WG can see it); and
will review June 25 draft consolidated PM section.

Discussion Items:

General Overlaps with OM:

General Issue Resolution: Keep OM and PM sections independent, include redundancy
(e.g., storage services) where it is known that some SEE's will provide distinct
sets of services for OM and PM. But, clarify in introductory text the potential for
some SEE's to deal with both uniformly or identical services, and be sure that
usage of the RM (e.g., mappings) provides distinction between SEE's with totally
separate OM & PM services versus partially/totally merged services.
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1. Issue: Differences between Data and Event Triggers.
Resolution: Data triggers always deal with changes to persistent data, but events may

occur as result of changes to the execution state of processes which may or may
not involve persistent data in different SEE's. Hence, Event Triggers moist be
uniquely provided in the PM section, but the potential for cases of overlap or
equivalence with Data Triggers should be not,'d.

2. Issue: Process Transactions versus Data Transactions.
Resolution: Meaningful distinction for SEE's where events are independent of changes

to persistent data, but general case will be that Process Transactions also involve
some notion of dam transactions. General "Scope" issues of visibility,
propagation, applicable constraints, and relation of scope to history management
apply. Will be dealt with by retitled/revised section 6.3 titled "Visibility/Scoping
Services."

Others:

3. Issue: New Services, esp. Metrication.
Resolution: Previous section 6.6 ("Audit and Accounting Services") will be generaiized

into "Process Control Services," including scheduling, general metrics specification
& col!ection (of which auditing, accounting, & emerging process metrics are
specializations), history recording selection, and simulation/analysis.

4. Issue: Framework Definition/Modification Facility.
Resolution: Not dealt with; probably deferred to Framework Administration section.

5. Issue: Function/Attachment Integration.
Resolution: Opinion was that this is dealt with adequately in the OM section (as an

accommodation to object-oriented approaches?) and does not impact PM section.

6. Issue: Identify Classes of Process Information.
Resolution: Identified classes that provide context for all Process service descriptions:

(0) Description of process fragments (process assets)
(a) Description of software process (interpretable by humans)
(b) Description of software process (in some enactable form)
(c) Description of the execution state of a software process:

- products manipulated by a process have a product state
- some parts of the product state may also be part of the execution

state
- some pans of product and execution state will be linked

(d) Description of history of software process execution.
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7. Issue: What to Do about SEI Terminology List.
Resoludoa: We will adapt to SEI Process Glossary where it applies, and provide feedback

to SEI where we detect incompletenesses and inconsistencies.

8. Issue: Process Operations.
Resolution: Discussion identified a list of Process Meta-Model Operations (which is

reflected in revised set of PM services below, and eventually their "Operations"
dimensions, with refinement):
- process scheduling
- metrication & its specializations
- modifications to process descriptions
- modifications to descriptions of executable processes
- modifications of descriptions of executing processes (& hence to their

execution states)
- history record selection

simulation/analysis

9. Issue: Revision of Section Structure and Contents.
Resolution: See "Change Items" below.

10. Issue: Granularity -- Does RM imply that only Coarse-Grained Storage/Manipulation
Support is needed?

Resolution: Check that text does not assume coarse granularity; check that Process
Definition (and OM storage services for SEE's where OMS provides PM support)
recognizes distinction.

11. Issue: hIconsistency between Meanings of "Task" versus "'Proess".
Resolution: Term "Process" will be used consistently henceforth in the NIST ISEE

Reference Model, in the sense of the implied adjectives "life-cycle" or "software
development" always being present.

CHANGE ITEMS FOR RM PM SECTION RESTRUCTURING:

New PM Section Structure (with mapping to previous & draft authors):
(NOTE: Although new subsections 6.3 - 6.6 are moderate regroupings or extensions of
scope, the WG expects that almost all existing text will be reused; however, significant
new and revised text is also expected).

6 Introductory Text (Ian Thomas)
6.1 Process Definition Services (6.1; Hal Hart & Anthony Earl)
6.2 Process Enactment Services (6.2; Hal Hart & Anthony Earl)
6.3 Visibility/Scoping Services (6.3; Joe Morin & Ron Peterson)
6.4 Process State and History Services (6.4, 6.5; Bob Balzer)
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6.5 Process Control Services (6.6; Ken Shere)
6.6 Resource Management Services (6.7, 6.8; Bill Ett, Jim King)

Future Issues:

o Synchronize with OM section for clear handling of SEE instances where service
classes are independent versus those SEE's where OM services serve some dual
or support role for PM (esp. definition storage; transactions; triggers)

o Negotiation with Framework Administration section for handling of tool
registration

o Negotiation with Framework Administration section for handling of metrication
services

3) Interface and Platform Working Group

Chair: Tricia Oberndorf
(215) 441-2737
tricia@nadc.navy.mil

Summary:

The Interface and Platform Working Group of the NIST ISEE Workshop met on the
afternoon of Tuesday, June 4, 1991. On Wednesday morning, time was to be used to generate
the assigned text. The first priority of the group is to address all of the sections of the NIST
ISEE RM that are not covered by the other working groups, so we covered the following sections
during our meeting:

7 - Communication Services
9 - Tools

10- Security Services
11 - Framework Administration and Configuration

It has previously been agreed that the new Integration section will not be completed for the
September document, so no discussion was held regarding this section. (See the summary of the
Integration session held Wednesday afternoon.)

The attendance was very small, leaving us only one oi, two authors per section.
Comments from the mappers au well as outstanding issues were addressed. The results are
provided in the following paragraphs.
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SECTION 7 - Communication Services

We agreed with the initiative already taken in the recent work on the RM which suggested
that the "Message Services" section should be broadened to include other sorts of communication
services, including RPC, "file" sharing, pipe-like mechanisms, and session dialogues and
protocols, as well as the message delivery services already discussed in the section. We also
discussed the role of such session issues as connection-oriented versus connectionless protocols
and synchronous versus asynchronous mechanisms. One author took an assignment to work on
broadening the section in accordance with our discussions.

One question we considered in this section was the one raised by the CAIS-A mapping
regarding where to place CAIS-A's I/O protocols, model, and services. It was agreed that this
would logically fit into the Communication section of the document, but that it should be
postponed until some revision after the September document.

SECTION 9 - Tools

In a move to consolidate the coverage of Integration in the RM, it was agreed that the
Tool Integration section would be moved to Section 12 (Integration). We do believe that there
is a place in the RM for a section on Tools, although we discussed several different placements,
drawing no final conclusion. Because of the ambiguities inherent in the term "tools", we
discussed alternate tides (e.g., "Domain-specific " or "Life-Cycle Support

"), but we came to no final conclusion here either. We also agreed that we should keep
a software-oriented tools list such as is currently in the RM, noting that it is an example and that
there are similar tool lists for CAD/CAM, Office Automation, and other disciplines of interest.
One author took an assignment to work on rewriting the general text regarding tools; a second
author took an assignment to consolidate the "Tool Registration" text currently spread throughout
the document (see discussion of Section 11).

SECTION 10 .. Security

It was agreed that it was important to keep a section on Security and that there are likely
to be a number of other similar sections which should be added. Making this one part of a larger
section on "Policy Enforcement Services" was discussed, but it was felt that it was premature to
attempt that for the September document. We also discussed location of the section, but decided
it should be left where it is (i.e., after Tools and before Framework). We agreed that the contents
needed to be better articulated and more in line with the format used in all the other sections
(i.e., providing a discussion according to the applicable dimensions). One author agreed to work
on this assignment, based on a related paper which he has authored for a related effort.
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SECTION 11 - Framework Administration and Configuration

The first issue discussed here was with regard to the disposition of a consolidated section
on Tool Registration. Although the group originally agreed that this should be placed in the
Tools section, the sentiment was not extraordinarily strong and this decision was subsequently
reversed by the executive committee, leaving Tool Registration in this section. Several other
issues raised by the mappers were considered for placement in this section, but upon discussion
all of them seemed to fall into some other category, most notably one that would be called
"Environment Administration" as opposed to Framework Administration. As there is no home
for such a section within the current scope of the document, it was agreed that these additions
would have to wait. Thus one author, with the assistance of another attendee, agreed to work
on the Metrication section as well as the general introduction.

Several other questions raised by the mappers, along with a few noted in the Framework
Administration section of the current draft, were considered. The following is a list of those
questions and the disposition of them proposed by the IPWG.

o Installation Procedures, including Tool Management - include in Environment
Administration or perhaps Integration.

o Framework Definition/Modification - include in the Subenvironment (Views)
Service.

o Environment Definition/Modification - include in Environment Administration.

o Environment Deletion - include in Environment Administration.

o OMS Schema Management - include in Section 5 (OM Services).

o Groupware Management - include in Section 5 (OM Services).

o Resource Registration and Mapping - include in Section 5 (OM Services).

o Services provided by underlying OS/Platform - discuss how to handle these in the
Mapping Guidelines.

o Exception Handling/Error Handling Services - include in 5.14, 6.5, and

Integration.

o Project Management Integration - include in Section 6 (PM Services).

o Tool Invocation (including command interpreter?) - include with Tool Integration.

o Editors (textual, graphical) - include in Common services/Encapsulation.
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o Display/List services - include in Common Services/Encapsulation.

o Help facilities - include in Common Services/Encapsulation.

o Time services - not clear where it goes, but it is not the responsibility of the
IPWG within tho current document.

o Repository Creation/Modification - include in Environment Administration.

o Tool encapsulation/de-encapsulation - include with Tool Integration.

Mappers' comments which we did not address, on the assumption that they would
naturally be picked up by other working groups, are:

o interchange formats
o presentation styles

Two of the five assignments were completed prior to close of the mueting. The remaining
three are agreed to be delivered within two weeks following the close. of the NIST ISEE meeting.

4) User Interface Working Group

Chair: Bob Bagwiil, NIST
(301) 975-3282
rbagwill@nist.gov

Summary:

Expertise/familiarity with UI RM:

Except for Marv Zelkowitz, all the participants were new to the UI group. Bob Bagwill
took over as leader when Brian Clapper could no longer participate in the NIST ISEE activity.
Bob Bagwill presented two alternative UI models, the Seeheim and Arch models

Group Activities:

o reviewed the contents of the previous draft, which was identical to the ECMA
TR/55 Technical Report,
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o re-confirmed the decision that the ECMA version was insufficient as a basis for
a user interface services reference model.

o decided XlI would be retained only as an example of an architecture to be

mapped against the UI reference model.

o discussed appropriateness of Seeheim and Arch models.

o mapped Object Management Services against the UI domain.

o added two service areas Internationalization and User Assistance Services

o changed name of section to "User Interface Management Services."

Action items:

o Bob Bagwill - will prepare rough draft of new UI section and email to attendees

o Marv Zelkowitz - will review draft

o WG attendees - will review the text

d) Summary of the NIST ECMA IEEE Reference Model MauDinh Exercise Session.

Chair: Sandi Mulholland, Rockwell
Marv Zelkowitz, University of Maryland and NIST

Summary:

The NIST ISEE Reference Model Mapping Exercise Summary session of the 5th NIST
ISEE Workshop was held Tuesday morning. All attendees of the 3 workshops were invited.
During the Fourth NIST ISEE Workshop, it was recognized that in order to test the effectiveness
of the Reference Model, it would be necessary to map the set of services provided by various
activities into the set of services provided by the NIST/ECMA ISEE reference model.
Accordingly, in March, 1991 a meeting was held to discuss this mapping exercise. The following
individuals and activities were represented:
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1. Geoff Clow of SofTech representing CATS-A

2. Anthony Earl of HP representing ECMA PCTE

3. Barbara Meyers of IBM representing AD/cycle

4. James Milligan of Rome Laboratory representing SLCSE

5. Hal Pierson of SPC representing the CIS ATIS activity

A mapping form was generated and reports from each of the 5 activities was due in mid-May.
This session of the Fifth Workshop was a report on the results of this mapping exercise.

The reference model is based upon 13 chaxacteristics (dimensions) for each of the
approximately 40 services of the model. In order to make the overall effort for each mapper
reasonable, only three dimensions were requested for each service:

1. Conceptual - What the service does

2. Operations - How it does it

3. Related Services - Which other services are related to this dimension

During the session, four of the mappings were discussed. The CIS mapping was delayed
and will be conveyed to NIST at a later date. (Note: Copies of the SLCSE, ECMA PCTE and
CAIS-A mappings were submitted to the PSESWG archive and can be retrieved by anyone with
internet access. Send mail to PSESARCH@NADC.NAVY.MIL with the subject line 'help' to
get further information. The AD/cycle mapping has to be obtained directly from IBM.)

General comments on the mapping exercise were:

1. There was agreement that such a mapping exercise is a useful activity. It helped
each of the mappers to understand their own architecture better and helped to
deternine places where either their own designs or their own documentation
needed to be altered.

2. The reference model and the mapping exercise provided a common basis for
discussing alternative environment frameworks.

3. All services in the reference model seemed relevant to the mappers. In addition.
a few new services were suggested for inclusion into a later draft of the model.
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Some issues raised by the mappers included the following:

1. There was general confusion concerning the placement of platform - supplied
services outside of the services explicitly designed for the environment framework.
For example, many native systems included underlying backup services (e.g.,
DEC's VMS for SLCSE, IBM's MVS for AD/cycle), so it was not clear if such
services are explicitly part of the environment framework. It was clear that the
reference model document needs to explain this better. The reference model is a
description of the services provided to tools executing on the framework. Whether
these services are provided specifically by the framework implementation or
passed through by the underlying native operating system, is an architectural issue
and outside of the malm of whether the service is supplied or not.

2. Tool registration concepts need to be collected in one place in the document.
Also, the scope of the document -- environment frameworks versus full life cycle
tool support that needs to be clarified.

3. The data dimension was deemed redundant (e.g., it only appears once in the
version of the reference model document used at the meeting). The internal,
operations and external dimensions provided sufficient detail to replace this.

4. The metadata dimension was also redundant. There is a special metadata service
and most of the other metadata issues seem like cases of the types dimension.

5. Several services seemed redundant. The various working groups were to consider
merging the following pairs:

a. State monitoring and Event monitoring
b. Data interchange and Archive service

6. Several chapters were obviously incomplete and needed additional service
descriptions: Security, Framework administration, Communication services and
User interfaces.

7. All four reported mappings were based upon an ER model of the data repository.
It would be useful to obtain an object-oriented mapping (e.g., ATIS) to test against
the reference model service descriptions.

8. New services that were proposed included:

a. Timing features -- elapsed time, time of day

b. Standardized error reporting
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c. Framework definitions -- changing roles, names, tools, personnel, etc.

d. Tool integration issues -- encapsulation "wrappers." "plug and play" tool
slots

e. Environment servicing -- tool installation, modification, tailoring

e) Summary of the Integration Services Session.

Chair: Tricia Oberndorf

Summary:

The Integration session of the 5th NIST ISEE Workshop was held Wednesday afternoon.
All attendees of the 3 workshops were invited.

BACKGROUND

At the 4th NIST ISEE Workshop, there was a brain-storming session during which
everyone was encouraged to speak up with anything they felt constituted an environment
"integration mechanism". No time was spent on defining just what that meant; instead we relied
on a common intuition to come up with something that would be representative of the wide range
of services that might be needed. Following that workshop, the list was organized slightly, and
the result is attached to this report.

OBJECTIVE

For the purposes of the 5th NIST ISEE Workshop, a more structured approach was taken
to the Integration session, since the real question now is how Integration should be represented
in the NIST ISEE RM. This session began by discussing various possible definitions for
"integration" and examining several ways in which various authors have attempted to characterize
it. Following those discussions, we took up the question of how to address it in the RM.

DEFINITIONS AND CHARACTERIZATIONS

The session started with the examination ot a number of definitions and characterizations
of "integration" from various authors. Through discussion of these aspects, a common
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understanding of integration developed among the participants. Currently this common
understanding can best be expressed in a series of statements as follows.

o Integration is about putting parts together in such a way that they work together
towards some goal.

o This goal involves the parts working together smoothly, correctly, easily,

cost-effectively, etc.

o Integration is about agreement.

o Integration is not monolithic; it is complex and is only understood by
understanding a number of different areas from a number of different perspectives.

o To completely describe integration, one must consider answering at least the
questions, "what", "why" (which relates to the "goal" mentioned above), and
"how" (which relates to the mechanisms that resulted from the 4th ISEE
brainstorming session).

o Integration is not something that a single entity either has or does not have;
instead, it is a property of the relationship between two or more things. (Thomas
and Nejmeh)

In addition to the typical characterizations of integration (data, process, control, presentation), we
discussed "semantic" integration and ,he goal of reducing tools to their "essence", with all other
features provided by the framework into which they are integrated.

After examination of different attempts to characterize integration and integration
features, it was possible to answer a few questions. It seemed to be the group's feeling that
"Integration" is not a layer, as it is sometimes depicted in reference model or architectural
diagrams. Nor is it a service per se', although there are a few services which it was felt are
unique to integration (e.g., a common data repository, triggers, encapsulators, filters).

REPRESENTATION IN THE REFERENCE MODEL DOCUMENT

One of the difficulties in getting a handle on Integration in the context of the reference
model appears to be the fact that the scope of the current reference model is environment
frameworks and frameworks are largely motivated by desires for achieving integration. In other
words, since the rationale for having frameworks is that they provide factorization with
enforcemnent, which naturally leads one to desire maximum commonality within that factorization,
it is hard to tell a "framework service" from something that one might call an "integration
service" or "integration mechanism". However, following the discussion of definitions, it was
possible to address this separation to some extent.
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Four questions were put before the group:

1. Is Integration a Reference Model dimension?

2. Is Integration a policy?

3. Should there be a separate section for Integration Services?

4. Should Integration be covered in a separate model/document?

Although there was some support for answering "yes" to the first question, it seemed to be the
sense of the group that, if done at all, this would not suffice. No one really seemed to pick up
on the second question, which would suggest that that did not make much sense. The conclusion
of the group was a combination of short-term and long-term approaches which can be
characterized as:

3a. For the September document, discuss only what is known today

the issues, laying out the "space" to be covered by an eventual Integrati
on section or model

the relationship of integration to the existing services

4a. Do a proper development of an Integration reference model for future presentation,
either as a separate document or as an eventual section of an evolving NIST ISEE
RM document

keep in mind that an RM is descriptive

keep in mind that Integration is one of several ways of looking at and
describing frameworks.

Some pragmatics were. also brought up. It would be unwise to create a part of the current
RM document which would undoubtedly be changing faster than the rest of the document. It will
also be important to find out who else is working on what parts of such an Integration RM.
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INTERNATIONAL WORKSHOP ON CASE
(IWCASE)

CASE STANDARDS COORDINATION
UPDATE MEETING

Thursday, June 6, 1991
8:30 am - Noon
Sheratau Hotel

Redondo Beacb CA

In Conjunction with N'ST ISEE and PCIS Workshops

STANDARD UPDATE REPORTS

David Sharon
North American Chairman

CA Standards Coordination Committee
c/o CASE Assodates Inc.
15686 S. Bradley Road

Oregon City, OR 97045
(503) 656-0986
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IWCASE
CASE STANDARDS COORDINATION UPDATE MEETING

Standard Update Reports

o CALS Industry Steering Group - Software Products Committee
• CDIF - EIA CASE Data Interchange Format Technical Committee
* ECMA TC03 PCTE
o IEEE-CS PI175 - A Standard Reference Model for Computing System ToolInterconnections
* IGES/PDES - Software Products Committee
* NIST/CSL - NIST IEEE Working Group
• NGCR/PSESWIG - U.S. Navy Next Generation Computer Resources/Project

Support Environment Standards Working Group
o U.S. TAG for ISO/IEC JTC1/SC7

Expect to Receive Reports From:
"* CAIS-A
"* PCIS
"* ANSI IRDS
* ISO IRDS
o AD/Cycle
* Cohesion
o STARS
* OMG
and others

234



IWCASE Inc.

STANDARDS COORDINATION UPDATE MEETING

In Conjunction with NIST ISEE and PCIS Workshops

Thursday, June 6, 1991
8:30 am - Noon
Sheraton Hotel

Redondo Beach, CA

STANDARDS UPDATE REPORT

Organization Name: CALS Industry Steering Group

Contact Person: Thomas Q. BALer (206) 234-6234

Name of Pro)ect/Working Group- Software Products Committee (SPC)

Purpose of Standard:

The Computer-Aided AcquIsition -and Logistic Supoort Initiative recresents an effort

by the DoD to Improve quhlltv and decrease costs in the acquisitien and support of

weapon svstems th•ough the automation of inteRrated processes, The SPC is

addressing methods of brinling software oroducts intc the CALS environment

Scope of Standard:

The CALS initiative will imoact DoD standards related to all asoects of weapon system

aculsition and suaport, The SPC Is addressing the subject of CALS comoatibilityv wth

the software funct ional standards DOD-STD 2•167A and 7933A.

Objective of Standard:

The oblective of the SPC is to study. document and recommend on the CALS comvliance

of software functionaJ standards, life cycle processes and deliverzbles for the:

Near Term - Define rea uiremtents for digita! deli.vers, of information oroducts.

Lonit Term - Define Issues and potential solutions for accessing the data

ccntained in information oroducts.
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Current Fa.tus:
The S•PC has completed Its analysis of Near-Term objectives and is rina!izing

thle Near-Term Regort. The &roup will continue workJ on Long-Term

obiect ves.

Plans (with Milestones and Schedule Dates):
Subm•it Near-Term Report . .. ..

Prepare updated Position Paper.. . ......

Continue anal"sis of Long-Term issues.

Publications Available/Produced:

Software Products Committee (SPC) Position Paper. dzted April 6, 1990.

Liaison/Coordination witi. Other Standard Groups:
The group has conducted joint meetings and presented to several software standards

making organizations including the 1E£EB CS-Pl 17'3, BIA-CDIF, ISO TCI S4/SC4(STEP),

and PDES.

Future Plans/Trends:

1. Act In advisorv role in DOD imPlementation of Near-7erm s:rategy,

2, Integrate results or Near-Term Imelementation into Long-Term strategy

3. Provide requirements toLDBES.
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Problems/useueslNeed3:

The group would benefit from additional particlpation of people who use

and maintain the software products. New members are welcomed.

Please provide the Reference Model used by your standard group and other
graphical representations used to depict/position your standard.

KEEP YOUR REPORT TO 3 PAGES and FAX to Dave Sharon at (503) 636-3207 by
May 3 1. 199 1. Copies will be distributed to those attending the June 61h meeting.

Thank you I

David Sharon
North American Chairman
FAX: (503) 656-3207
Phone: (503) 636-0986
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Organization Name:
CDIF - HIA CASE Data Interchange Format Technical Cornrmttee

Contact Person
Stds. Coord. : Burt Parker (703) 883 5519

Chair: Mike lmber 01144 71636 4213

Name of Project/Working Group:
CDIF

Purpose of Standard
To provide a neutral format for the interchange of data between CASE Tools,
in the form of a family of 3 standards, covering Framework, Transfer Format
and Standardized CASE Meta-model.

Scope of Standard :
To cover all information reouired to be interchanged between CASE Tools,
both Semantic and Presentidon, through Standardized CASE Meta-model
and extensibility mechanism.

Objective of Standard
to aid the development of open systems, by enabling users to move
information between CASE Tools in different environments and platforms.

Current Status
Aim to pr,diice Tnterim Staniaridrj a, h•~ for nrotoyping effort tn mid 1991
In parallel will prepare draft for Proposed Standard based on expanded scope
and feedback from Prototypes and coordination with other Standards
Groups.

Plans (with Milestones and Schedule Dates) :
To produce Interim Standard in mid 1991, then proceed with drafts for
Proposed Standard based on feedback and consultation with other Standards
Groups. T'mescale dependant on consultation progress.

Publications Available/Produced
Internal Drafts of all three standards

Liaison/Coordination with other Standards Groups:
Regular liaison with PDES/SPC, PDES Data Dictionary, IEEE P1175 and
CALS/SPC. Proposal for joint working group with ECMAX TC33 (PCTE).
Contact with ISO and ANSI IRDS.

Future Plans/Trends:
see Plans

Problems/lssues/Needs
Need ongoing coordination with other standards groups, as already
comnmenced, to ensure greatest applicability of the CDII work to other
standards efforts.
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TWOASE Inc.

STANDARDS COORDINATION UPDATE MEETING

in Conjunction with NIST ISEE and PCIS WorkshoPs

Thursday, June 6, 1991
8:30 am - Noon
Sheraton Hotel

Redondo Beach, CA

STANDARDS UPDATE REPORT

Orgnization Namc: __ ............

Contact Person, m V Meo &o.J

Name of Project/Working Group: _ -- k!2 f CT ,..

Purpose of Standard:

Scope of Standard:5m6, e.. mwk -

Objective of Standard:
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Current Status:

f46d ~ ~ ~ ~ ~ ta shi ;v', ')4 +~ I2. IA 43 6~L4l

Plans (with Milestones and Schedule Dates):

Publications Avafiable/Produced:

tLigison/Coordination with Other Standard Groups:

Future Plams/Trends:
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Problems/Issued!oeds:

iv.... &I 1. P I I il

Please provide the Rehrenc. Model used by your standard group and other
graphical reprenntationss used to depict/posoition your standard.

KEEP YOUR REPORT TO 3 PAGES and FAX to Dave Sharon at (603) 650-3207 by
May 31, 1991. Copies will be distributed to those attending the June 6th meeting.

Thank you!

David Sharon
North American Chairman
FAX: (5) 656.307
phone: (503) 650
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1MTCL&JSE Inc.

STANDARDS COORDINATION UPDATE MEETING

In Conjunction with NIST ISEE and POIS Workshops

Thursday, June 6, 1991
8:30 am -Noon
Sheraton Hotel

Redondo Beach, CA

STANDARDS UPDATE REPORT

Organization Name: -TfF CS ras I +Drrm bn ThrfeS=Or.

Contact Person: ~Ob. POS-0I'Pt Xi hm rrm,w2r)

Name of Project/Working Group: 2) 1i -75.- A- S7h1da A6 d FeJer'e'rce M1 oDeI

Purpose of Standard:Fo 1mp-o SV-" bI 7-ec1Wrn9

Mr help ExA '[Aer- y#rS.efrS-d +-c, t lrri

16 rdr~~irrire 4-t~o o n1- rarz OT~-i en dt~roi n ne &_i o

3. S Vtdar-ct-t-e.Ktf 1011arjq (SLf-oqhov1-
Scope of Standard: beneen'--loorts ,
P1175 degcr, 6es. inýne~h~n-s b~e 00,%slidece-d wA4,
kUU1AQ' -%bL4litna es-mg. t ar usrn C'7~tv~

J0YrAf.ter -wAided. £Al follpe It(a76[ýCAEF)

2. parv~r-Aicd S~-sfATw Frmgt hIL
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4EEE.-F r P/

Current Status:

PI/v75 Ftia dna-PtI reptepiL)& c"c~~d4 W~

Plans (with Milestones and Schedule Dates):

F-in- Mcou e-iA i4-i& ~

2-1.4 1 r, fn . A 20c - Z-2 /1i9/.

Publications Available/Produced:

--P-.--775 2)' 1 i

Liaison/Coordination with Other Standard Groups:

4i/l CALLS

Future Plans/Trends:
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X" F-02S P//75

Problems/Issues/Noeds:

V el e <' CIL("

Please provide the Rleference Model used by your standard group and other
graphical representations used to depict/position your standard.

KEEP YOUR REPORT TO 3 PAGES and FAX to Dave Sharon at (503) 656-3207 by
May 31, 1991. Copies will be distributed to those attending the June 6th meeting.

Thank you!

David Sharon
North American Chairman
FAX: (503) 856-3207
Phone: (503) 656-0986
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IWCASE Inc.

STANDARDS COORDINATION UPDATE MEBTING

In Conjunction with NIST ISES' and PC!NS Work shops

Thursday, June 6.1991
8:30 am~ -.Noon
Sheraton Hotel

Redondo Beacft, CA

STANDARDS UPDATE REPORT

Organizat~on Name: IGES/PDES Org anization

Contact Person: Thomas G. 'Baker - (206) 234-6234

Name of Project/Work ing Ciroup: Software P.#oducts ISP)

Purpose of Standard,
The development of l series nf Itandalrdg fpr the Bxcbaonae olf Date t2 prov'ide a

_neutral -mecans aile of de9scribinif oroduct datta 11hro-Mehout tne life

cyce og roduct. Inder~endemi from mlv 2arillular Commputer-Aided vsssmm TI Ue

natreof lii dsciomon~'i1 akeits2Wtmble not 2Wlyfor aeutre, file erchanve

Iulm a aiafrwllmnin y shtaring wocduct databases and avchiing

SE was frmt to Lging softwgrg and Als associaled 2rodilctr Into the STEP

Scope or Standard:
7hcg sCoos of thl software onsidere-d includes :Ill software eamtedded in. or associated

'Witt. anv VrOdug descrbable b" PDES/STEP. S9oftware 2roduct. date de-3cribes

r&,Juirgmbntudeujist Imonglomnlation-code), tes ad su-coort. docju[Q#ntAq..ion such us

uiser t Manjuals. Installation instructions etc.

Objective o! SLandtrd:

The objectiv *of Software Products is Lo develop the STEP models for sof tvare product

data SU22orting the entire life cycle,
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'Current status:

I&us inhe SP AOU2111io Reference M9,e1 (AR-W.-Dwielopment of the SP ARM

is Under~jv. 2jhgrý softwarS standards will be evalmaed as approprialte,

Plans (with M41lestonea, and Schedule Dt4es):
aru bs awaiting Linol apriruyva! as a vrolect u3der STBP. 1The gro-owllJ

ggvLgv raf AI an wil strt eveoolenton the Apooicatian Activity Model.

Publications Avallable/Proauced:

i..aison/Coor dination with Other Standard Group~:

The groug has beenvery active in Cgordingtion etforis. loint meetings and technical

sessions have boon cSrnductog with EIA.CR!F. I-BEE CS,-P 1 173. and AL.S ISG Sgottware

4grdut-Fs Cota alitge. -The Grouip-has aklso orintd witt otgor PDES Conmmitteo.

Future, Pla.na/Trends:

a-LIhe WAo221icAtlgn AVerfereCO Modils rEI corn ouoted the group will work witb

the Int gatin Cmmittee to devoio~al AocaIo nterprteld Model. Software.

Producgi Aaoicalggn Erot.%oc* will-be includgd In STEP. The Arouo wvill

continue coordination with -related actvitles.

246



Prob lemrs/Iss eues44eecls

-The group Is lntereeted In obtaining models from other Orlgtal,.tions addressing

the exchange oa software inforratio., New mem bers are welcomed, As this is a

falrWl new grouL, RaLtictlation provide a_ great opportunity for members to

make a sijug•iatlt! contribution to Software Products representation In STEP,

Please provide the Reference Model used by your standard group and other
graphJial representations used to depict/position your Standard.

KEEP YOUR REPORT TO 3 PAGES and FAX tir Dave Sharon at (S03) 656-3207 by
May 31. 1991. Copies will be distributed to those attending the JLine 6th meeting.

Thank you l

David Sharon
North American Chairman
FAX: (503) 636-3207
Pho.•e, (303) 636-0986
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WCASE Inc.

STANDARDS COORDINATION UPDATE METING

la Conjuncton with NIST ISEE and PCIS Workshops

Thursday, June 6, 1991
8:30 am - Noon
Sheraton Hotel

Redondo Beach, CA

STANDARDS UPDATE REPORT

Organization Name: NIST/CSL

Contact Person: William Wong (301)975-3341

Na-e of Project/Worldng Group: NIST ISEE. Working Grouo

Purpose of Standard:
Provide guidance to Federal agencies in acquiring software development and

maintenance environments (ISEEs).

Scp of Standard:
Identif_ and stimulate the plans_ nd co'nation needed among key software

industry parties and relevant standards activities for consensus direction

on opan systems ISEEs.

ObJ*ctidv* of StAndard:
Identify and explore fundamental issues in ISEEs areas; identify the needed

set of standards that define a comprehensive interface for integrating

software tools; and develop guidelines on interface standards for ISEEs.
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Cuziet Stmats;

,Enhance the NIST/ECMA Reference Model document for NIST publicatione and

review the results of reference model mapping exercise.

Plaos (wt Hestones and Schedule Date&s):
Complete the revised NIST/ECMA Reference Model document and publish it as

the first version of the N:ST Reference Model document by the end of

September 1991.

Publications Available/Produced:

The NIST/ECMA Reference Model Working Draft and the NIST ISE. Reference

Model Mapping Guidelines draft.

Liaison/Coordination with Other Sumdard Groups:

ECMA/TC33, DARPA/STARS, AJPO/PCIS, NGCR/PSEWG, USAF/STSC, POSIX, TEE,

IWCASE, AIAA, 'ECMA/PCTE, CIS, CAIS-A, OMG, POES, IRDS, P1175, P1201.

Put=r Plansffrends:
Develop the NAIST Reference Model for a full environment.
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Pamblsmu/Issuoe/Noeds:

Need volunteers help from software and system communvities, Federal agencie.

and academc, esLcIalls' in the argas of user Interface, Integration Ind

_seur.' •ty v1ces.

Pleae provide the Rehmence Model used by your standard group and other
graphical representations used to depict/position your standard.

KEEP YOUR REPORT TO 3 PAGES and FAX to Dave Sharon at (503) 656-4207 by
May 31, 1991. Copies wifl be distributed to those attendiug the June 6th meeting.

Thank you!

David Sharon
North American Chairman
FAX: (50 6684
Phone: (5)656.0986
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IWCASE Inc.

STANDARDS COORDINATION UPDATE MEETING

In Conjunction with NIST ISEE and PCIS Workshops

Thursday, June 6, 1991
8:80 am - Noon
Sheraton HotW

Redondo Beach, CA

STANDARDS UPDATE REPORT

Organization Name: U.Z. &.i
Contact Person: .- ,,.iJ OI,.,,-.x•,v{

Name or I'roject/Working Group: ,Cal
oirtc~+ *44opovi enww-v\ftr'+W3*5 .d~rs

Purpose ofStandard; ,

Z I j........... ..

Scope of Standard:

Pq U ZV 4M4~4 Qa
4Zrd#4x: 4~ v

Objecv, of Standard:

eta 252 A 4e I;-- -L
Ynedc.. &c.~s
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Publications Available/Produced:-

Liaison/Coordination with Other Standard Groups-

/ISL 0xed We- k&4&4e

Futurle Plans/Trends:

aI Li v
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Problemna/ussleu ods:

?. Pleast provide the Reference Model used by your standard group and other
graphical represeovtatons used to depietposition your standard.

KEEP YOUR REPORT TO 3 PAGES and FAX to Dave Sharon at (503) 86N-3207 by
May 31, 1991. Copies will be distributed to those attending the June 6th meeting.

Thank youl

David Sharon
North American Chairman
PAX: (503) W6.3207
Phone: (53) 860986

~4ws'~5wt ~~J4pvJe_;r 4V
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MICASE, Inc.

STANDARDS 0OORDMNATION UPDATE MEETING

In conjunction with NZST MSE and PCIS Workshops

Thursday, June 6,1991
8:30 am - Noon
Sheraton Hotel

Redondo Beach, CA

STANDARDS UPDATE REPORT

Organization Name: U.S. Technical Advisory Group (TAG) for
ISO/MEC Joint Technical Committee 1 (JTC 1)
Subcommittee 7 (SC7)-Software Engineering

Contact Person: Roger U. Fujii 213/831.0611 z2420
Lo•ion, Inc:
222 West Sith Street
San Pedro, CA 90733

Name of Priject/Working Group: U.S. TAG for ISO/IEC JTC 1/SC7

Purpose of Standard:

The U.S. TAG for ISO/IEC JTC 1/SC7 is the organization that provides the
representation of various U.S. lnteressu related to the scope and program of work of
ISOLC JTC 1/SC7. See Current Status for standards projects active in ISO/IEC JTC
1/8C7.

Scope of Standard.

The scoe and program of work of the U.S. TAG for ISO/SEC JTC 1/SC7encom~paa�re .th ojects included in I30/IEC JTC 1/SC7. Mssion statement for
MJ., •1/ uincludes, ".. .standards for mnawgeme; techniques, supporting

method. and tools, and procedures for dusign, deveqlpmnt, toting, and maintainance
0 -alty software." Durin te past three years. the U4S. delegates to ISO/IEC JTC
__7 •meetgs have been etinenlal In eandig the scope to include software
ngineerin. The standards projects do not elude pMeems for p-ogrammmg

languages, computer graphics, office document ntarchanjie roz =t and document
contbentS E aciete, 1 0 =, database -Mangmefftnt" yaqte=~a icluded in the work of
oMtar hSO/SC JTC 1 sin bmmnitte. Th scope of wach standard includes
•in y for internationl use and le, in MA cases, based on a National
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Objective of Standard:

Scope and objectives of each standard are included in the proposal. for
developing the standard and is usually based on consensus developed during the
early stages development. It is influenced by the reference document and by the
delegates attending and participating in the technical discussions of the working
groups.

Current Status:

M 1/SC7 Working Group 1:

0 Charting Techniques for Software Development,
including use in CASE tools, process flow, data modeling,
state transition, data flow, and data structure [adding more techniques)

e Conventions for Usage of Symbols and Icons [new project]

0 Survey of Diagramming and Charting for Inference Systems [new project]

JTC 1/SC7 Working Group 2:

0 Software System Documentation frevision of current intarnadonal standard]

0 Support Graphics for Consumer Software (new project]

I Management of Information Transfer Between Life Cycle Phases (new projecti

JTC 1/SC7 Working Group 3:

0 Selection and Evaluation of CASE Tools [new project]

0 Evaluation of Software Product Quality Characteristics. inclues
subeharacterlaties, masurement and rating (near approval as standard]

0 Life Cycle Management Processes [early stages of work]

0 Software Conliguretion Management [new project]

0 Quality Requiments and Testing Directives [new project]

0 Software quality Engineering [new project]
JTC 1/SC7 Working Omp 5:

* Rehrence Model for Infbrmation Symm Engineering (final stages of workl

* Mapping of Standards to Reference Model for Information
System Engineering [development stage]

* Claeldat Software (early stages of work]

Plas (with Milestones and Schidule Datu): Contact R. F~jii for details.
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Publications Avallabla'Produced:

U.S. TAG meeting suunmary, ISO/SEC JTC tSC7/WG working papers,
commnittee corres~pondence, aznd ISO/JEC 3'XC /SC 7 zneeting summary are
distributed to U.S. TAG members. Approved ISO/IEC JTC 1/SC 7 Standards are
available through the American National Standards Institute. U.S. TAG does no
have any formal publications.

Liaison/Coordination with Other Standard's Groups:

U.S. ASC X3, DoD, NISO, EIA; JEBEE/CS, NIST, NSIA, ASQC, N-ASA

Other: ISO TC156SG2, TC159, JTC L/SCi, JTC 1/SC18. JTC 1/SCi; ThEC
TC56, TC65.

Future Plans/Tfrnnds:

Plan includes advancing U.S. National Standards in the area of software
engineering as International Standards. Principal sources of U.S. National
Standa~rds includes voluntary accredited standards-developin~g organizations such as
the IEEI/CS Software Engineering Standards Subcommittee, government, and
other National Standards. Trend is toward descr-ibing fraeworks within which
standards are developed or used to attain desired degrees of software system
functionality and interoperability. Attached is an example of sucha a framework for
standardization currently being considered for use in ISOIIEC JTC L/SC7. See
attached "SC7 Overview: Work Items."

Problenmuilasues/Needs:

Broader representation of interesus and more active participants in the U.S.
TAG activities are needed to represent U.S. national positions during international
Meetings.

Exte asive commitment of time and resources is needed to be an effective
participant at any level of standardmiation. in addition to the understanding of
procedutres and protocols for success.

Coordination workshops such as the IWCASE Coordinatiozi, MISTISEE,
PCIS, and Joint X3 Database Systems Study Group (DBSSG) and ISO/lEC JTC
1/SC2 1 TAG sponsored meeting on the "Convergence fOe Systems
Interconection (081) and Daa ?MManagemen St'ard, Wr nsua to foster
communication among standards developors investigating interoperability issues.

A global framework of software engineering processes including software
quality =*tries and indicators, evaluation azd selecidon of CASE tools. practical
&udance about the mn~agement of tits products of each life cycle phase, and services
associated with an integrated software engieering environment is needed.

Submitted by: TiWL Kurihan
Member, US. TAG for
ISO/IEC JTC 218C7
708/695.4470
may 5,191"
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IWCASE Inc.

STANDARDS COORDINATION UPDATE MEETING

In Conjunction with NIST ISEE and PCIS Workshops

Thursday, June 6, 1991
8:30 am - Noon
Sheraton Hotel

Redondo Beach, CA

STANDARDS UPDATE REPORT

Organization Name: CASE r,,c÷' e'w,,s •crs

Contact Person: Y.Anboes iJ~~. S~' ~(&e Z

Name of Project/Working Group: 4 TOOo1 . ,,, S12t'es (*A 7 'S)

Purpose of Standard:

Scope of Standard:

Objective of Standard:
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Current Statuas:

ja7k q~ I.a! -D&n L --,M

Plauns (vInth Milavtones wrid Schedule Dates):

- Ld.AJk CSe -i/qi)

- eJ~ Amll w,--a~J trL- PCI it: teadjuai,~ %1 t4L.. P (?-)

Publicaition~s Availab~etProduced:

a ai& v 0.

A~~~i~~4 r-r MAW%4 e~sevuy ~4.

le, IIo Zro1+ckcJ 414.L 13 C)30(,2 USA

Liaison/Coordination with Othqr Standard Groups:

Cf.*eL n6ee~~A j
a--S 4I 4s lLa- 4e -s-L ý

C25 Z-d.4 bIA (M 4-

Future Plans/Trends:
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Problems/Issues/Needs:

Please provide the Reference Model used by your standard group and other
graphical representations used to depict/position your standard.

KEEP YOUR REPORT TO 3 PAGES and FAX to Dave Sharon at (503) 656-3207 by
May 31, 1991. Copies will be distributed to those attending the June 6th meeting.

Thank youl

David Sharon
North American Chairman
FAX: (503) 656&3207
Phone: (503) 6560986
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2.3 Support view of a tool

What does It take to make a tool successful in an organization?

Pehps the most indirect interconnction between an organization and a tool is the support
elements. Support elements are those things that an organization must provide to maximize the
benefits of a tool:

1. Policies: Policies are writtn descriptions of what job functions must perform what
icdvities in which life cycle phases. Policies may also be called Directives, Insnructions,
or Methodologies.

2. Techniques: Techniques are written descriptions of how to perform an activity. Tech-
niques may also be called methodologies, methods, or procedures. See IEEE P1016.2.
Guide to Software Design Descriptions, as an example.

3. Work product standards: Work product standards am written descriptions of the Items
(documents, code, or data) that must be produced in an activity. Work product standards
may also be called documentation format standards. See the following standards as
examples:
3.1. ANSI/IEEE Std 830-1984, Software Requirements Specifications

3.2. A4SIMiEEE Std 1016.1, Software Design Descriptions
3.3. ANSI/IEEE Std 829-1983, Software Test Documentation
3.4. ANSI/IEEE Std 828-1989, Software Configuration Management Plans

3.5. ANSI/IEEE Std 730-1984 (Rev 1989). Software Quality Assurance Plans

3.6. ANSI/IEEE Std 1012-1986, Software Verification and Validation Plans

3.7. IEZE Std 1074. (in process), Software Life Cycle Processes
3.8. IEEE Std 1058.1-1987, Project Management Plans

4. Measurements: Written descriptions of how to quantitatively evaluate work products
(measurements may also be called metrics). See the following standards as examples:
4.1. IEEE P1044, (in process) Standard for Classification of Software Errors,

Faults, and Failures
4.2. EM P1045 (in process), Standard for Software Productivity Metrics

4.3. IEE Std 982.1-1988, Dictionary of Measures to Produce Reliable Software

4.4. IEEE P1061, Standard for Software Quality Metrics Methodology
5. Trairing: Training is experience in the application of support elements.
6. Tools: Tools are mechanizations that aid or replace human effort.

Support elements aid a person who is new to a job or tool by providing te answers to dhe
following queions:

1. What am I supposed to do? When do I do it? -Policies
2. How am I supposed to do it? - Techniques

3. What am I supposed to produce? - Work product standards

4. How will I Imow it is a good work product? - Measuiements
5. Where do I get the answer to these questions?. Training
6. What is the easiest way to do the right thing? . Tools

6
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2.4 Tool to organization Intereunnectlon standard profile

A context for designing, using, or testing a tool is etablished by the o0ganization tha will use
the tool. One step toward growing knowledge of the context is to identiy each of the intercon-
nections or relationships between an organiza•ion and its tools, The "Tool to Organization In-
terconnection Standard Profile" form at the end of this chapter has been designed to help identify
all of thee interconnections.

Figure 2. Tool to Organization Interconnection Profile

Tool to Orsanization Interconnection Standard Profile

Tod Name: Date-:.........

inwamamctlom Name (s) of ApplicakI Standard (s)

Job ýactIoa
Prmary wwir . . .... .
Seaondury unow

Fialsm __________________
Find usa.

Life t€d*
Phase of &a Use

lbm otf Usame _ _,_ _ _

Pham of fMWl am___nmm__nmn_

Supp'rt dermat (s)
PeIkT(Iaa) ...... ...__ _ _ _ _

Tahnq§•(u) (M "eto Is.) ,,

Wuf predudt Stfdaid (5) ,_,_

mrcmiannmg(t) ,

il aim IwoJi

7
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3 Reference Model for Tool to Platform Interconnectlon.w

Jusg a tools am interconnected to the organizations that use them, tools am interconnected to
the platforms where they operate. A platform is a collection of hardware and software com-
ponents. The hardware components Include devices such as central processing units. disk drives,
printers, and displays. The software components Include devices such. as operating systems,
database systems, communication systems, and human interface systems. A tool platform may
also be called a development environment or an operating environment.

An organization may use only one platform and the tool will be operational on that platform.
However, some organizations may use a variety of plaforms and platform configurations, in-
cluding:

1. stand-alone work-centers (terminals, workstations, and/or personal-computers)
2. individual work-centers connected to a central host

3. individual work-centers interconmected through communication networks.

This vuiety presents two issues for interconnecting tools. The first issue is the ease of moving
a tool from one platform to another plaform -- portability. The second issue is the ease of using
platform services to allow tools to exchange information within a platform or among platforms
- connectability.

Figure 3. Tool to Platform Interconnections

__+1 Tool n
I II II[ I ITool 2

Tool to Platform Interconnections

Datamase Ccmm OS User
Manager Network Service Interface

Manager Manager Manager

Operating System (kemanl)

Hardware

343



PI 175/C46.305/31/9,0

How well tools interconnect sith an org3xdzadion's available platforms may be consiJertd 4hom
the following perspectives:

1. intemrconecdvity of platforms

2. distribudon of tools among platforms

3. contguratlon of Individual platfbrms

How well a wool interconnects with a specfic platform may be considered from the perspective
of how the tool uses the standard, available platorm sernices, aLid ronmtls:

1. operating system services: access, manipulate, and control kadwame capabilities for all
software programs on a platform

2. database system services: atom and rmaleve data, text, and Sgphics' informadon for the
application software progprms ( ols) on a platform

3. human interfacc system services: accept and display data, text, and graphical infor-
mation on a platform for the human uwer of an application program (tool)

4. programming language systems: genirate, control, compile, link, load, and debug
programs

5. comm'incadon system services: send, ieceive, encode, decode, and route information
and service requests between applications software programs (tools) running on dif-
ferent plaoloms

6. data file exchange systems: either use standard file formats or convert from proprietary
formats to sandard file formats

7. document exchange systems: transfer complete documents

The productivity and efectiveness of a tool can be reduced if there is work or effort involved
in moving data from a tool on one platform to a second tool on a diffseent platform.

Attributes of q well-defined interface specification for any tool-to-platform interconnection are
described in the POSIX OE P1003.0) system architecture. An interface specification should
be open, independent, shared, and documented.

1. Open: The interface has

1.1. the capability of allowing a user or application operating on oz-e platform to
communicate with a user or application on another platform

1.2. documented, nonproprietary interfmzc sptcifications

1.3. standardized connectivity and coupling for each mode of operation with im-
plicit responsibilities to preserve interfaces

2. Independent: T7e interface supports

2.1. software reuse, platform architecture, and application internals
2.2. multiple rleases
2.3. recognized authorized users
2.4. functional recovery

3. Shared: The interface is designed for invocation by more than one application
4. Documented: The interface has

4.1. well-defined syntax, semantics, and services

4.2. well-defined set of parameters invoking equally well-defined sets of actions
and responses

9 344Ir
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3.3 Tool to plitfbm Intarconneetion standard profle

Context for desigring, using, or testng a tool is established by the platform where the tool will
be used. One step toward powing knowlede of the context is to identify ew-h of the intercon-
nucdons or wlazdonships between a tool and its platform. The "'Tol to Plaiform Interconnection
Studard PrWtW' form at fte end of this chApter has been designd to help Identify al of these

Fipre 4. Tol to Platform Interconnection Profile

Týol To Plutform Interconnectlon Standard Profile

"(ed Nsee ,Oia:

lgpti.eeinmeld,m- Annlidahk S~tand*,d M't

OpaullgISI nsu II____ _I____ _____ ___l _ ____I

Lguag. SysmmJ(a)______ ______

Lml Ir af*e S pgam (,) ____...._ __ __ __

Date Mi rxckmp. FwmuIo) _____________
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4 Methods for Information Transfer Among Tools

Information transfer among tools may be visuaalzed in many different insfer ntethods.

Figure S. Example Information Transfer Methods

Direct (Put, Get) File.Based (Write, Read)

Ie, pruns Ow" m muss

Repository.Based (Store, Retrieve) Communicating Systems (Send, Receive)

T"°i. A.... . o"

Re[fe To C va=Wa.-

Each of the methods serves a parcu'ar iced and is best for some particular situation. The direct
transfer method LP the most efficient from a response time perspeaive. The file aransfer method
is best from a blmplicity of implementation perspective. The central data base or repository
method is best ftom a tools integration perspective. An in.memory shared working area method
of transfer fits somewhere between direct and mpository-based transfer methods. TIe com-
municating synem method is best from an open systems perspective. If the communication
systems and repoSitols arm conside.d to be tools, then &U of there Information transfer methods
may be represnted with a standard process model and a standard information model as illu-utrated
in Figure 6.

"rie next two chapters of this standard describe inforan•ion transfer among tools from the
perspectives of

I. The processes of information tresfer

2. The lnformation transferred.

13 346
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Figure 7. Subjects, Perspectives, and Presentations

Presentation 10 U31

Select Information prese~ntut!on

Transiton Relationhi View View

Perspective View o view 00

Select Information peruwpelveo

Software Subjct or ncept nformation
Actions (data, oontrol, and stat transformatlons)
Information (data)

Subject Events (time)
Constraints (conditions)
States (context)
Relationships among concepts
Available requirements, design, code, and test Information
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4.3 Descriptions of Information being transferred

If information is to be insferred among tools it must be described in a form that a tool can
deal with. Each increment of transferred information must have its syntax (form) and its seman-
tics (meaning) defined.

4.3.1 Syntactic (format) information

Syntactic Information denribes the physical structure or form of subject information. Syntactic
information may or may not be transferred among tools, but it will be used in the sending and
receiving processes. ISO 8824 and ISO 8825 provide the standards necessary for defining syn-
tactic information. ISO 8824:1987(E) Information processing systems - Open Systems Intemon.
nection - Specification of Abstract Syntax Notation One (ASN.1) describes the notation
recommended by this standard. ISO 8825:1987(E) Information processing systems - Open Sys-
tems Interconnection - Specification of Basic Encoding Rules for ASN.1 describes encoding
rules for use with ASN.I. Together 8824 and 8825 describe the following information:

"• Atomic data elements (bits) and how those atomic data elements will be grouped
for interpretation (coded) into primitive Data&tems such as characters and numbers.

"• flow primitive (unstructured) DataItems may be grouped together into structured
Datatems such as words, fields.

" The delimiters (characters, symbols, or counts of characters) that separate primi-
tive Datatems.

" How stuictured Dataltems may be grouped together to form Dataltems of larger
structures of such as lists, records, files, tables, and databases.

4.3.2 Semantic (meaning) information

Semantic information is the information that represents the meaning of transferred information.
In practice, semantic information may be transferred among tools, or it may be expressed as an
agreement among the tools and not transferred at all. Here are some examples.

* The concept "process" means a manipulation or derivation of data.
* The concept "functional state" means a collection of one or more operations.

* The concept "state transition" means moving from one state to another state.
* The concept of "data, state" means the characteristics of data at an instant in time.

34819
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5. Semantic Transfer Language (STL) Overview

This chapter contains an overview of the STL and a summary of its syntactic elements. The
STL is presented in top-down order, First, a complete information transfer Is described. Next,
the language structures are described. Finally, the language primitives arm defined.

5.1. STL Goals
Design decisions for the STL were based on satisfying the following goals, in oader of decreasing
priority:

I. The STL must be parsable. This goal is the minimum requirement for allowing tool
interconnection. If information is to be transferred among tools, the tools must be able
to read the information. This absolute requirement does not require that the STL be
easy to parse, only that it be parsable.

2. The STL must be easy to read by progranhers who do not have special training in
the STL and do not have special tools. The goal is to express infornation about software
in a form that requires the least amount of specialized knowledge to read. In particular,
a software descripxion written in the ST1 should be readable without needing a special
tool. A text editor should be sufficient for reading an SrL file.

3. The MTh must be easy to write. Programmers who have limited training in STL and
no access to special tools must be able to write a description in STL easily.

4. It should be possible to convert the STL into a compact transfer form to make efficient
use of machine resources.

Goals 2 and 3 imply that the STL should be a language that is close to natural language. Goal
4 implies that the STL should be a sparse, machine-like language. To meet these diverse goals,
the STL is provided in a human-readable, highly stylized sentence form.

5.2. STL Sentence Form
Figure 7 contains a sequence of special natural language sentences. They are special because

1. every sentence is about one, and only one, subject (ie., Action A01).
2. every sentence contains a non-compound verb or verb phrase.
3. every sentence expresses only one relation to or atibute of the subject.
4. every sentence has the same order of words:

1. a subject with a descriptor
2. a verb or verb phrase
3. a direct object with a descriptor or a prepositional or An adverbial phrase

Figure 8 contains an MTh sentence that contains the same information as the natural language
Sentences presented in Figure 7.

Figure 7. Natural Language Sentences Figure 8. STL Sentence Example 1

Action A01
Action A01 is allowed in state normal. is allowed in state noanalt
Action A01 eeives eventitmn waminginterrupL receives evenutem wamrnLingefrupt;
Action A01 tasmits eventitem aiaety_.acnl. trannits event aafety-actionl ;
Action A01 ues amdtaiem wuerjemprature..eading. uses dataiem waer,_temperaturereading;
Action AOl produces dataitem safety_tionjepol producos daaitem safety-aczlon-report;
Action A01 has maximum duration time 3 seconds. has maximum duration time 3;

has duration time units "meconds".
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In Figure I11 the first clause in the MT example sentence describes a relation between Action

AOl and same normal. It is a relation..clause. The last clause in tie example sentence describes
one meuzsurable fact or attilbute of Action AOl. The last two clauses. ame anuibute clauses. Each
STL..clause. describes either one relationship for or one attribute of the subject of the sentence
where the clause appears. T1he J3NF syntax for an STL..clause is described as follows:

<STL clause> ::- <relation clause> I <attribut~e clause> I NUflLL

Clauses may or may not be present. WhenFiue1.SL en ncExm l2clauses are present, diey may appea in an iuey. T etnc xm l
order. In any ST-~sentence a partcu.lar clause Action AOl
may be present once and only once. isaloe in sate nrmal
ST..clauses must begin with a keyphrase and rasie eventitern wrin-nterrupt;
are separated by a semicolon. Thw Ias clause transmits eventitem sdfety~action 1 -
in a senitence is properly followed by a period. uses dataiterm water.:emperaturejeading;
not a semicolon1. However, for the convenience produces duamitsm safety..acuion repon:
of SM. users, dhe construct '%." is allowed at has maximum duration time 3 .
the end of a sentence by the NULL alternatve has duration timie units "secnds".
above.

5.5.3.1. Relation...clauses
A relaton..clause defines a relationship betwee the system or software concept instarice being
defined in the STL...semtence and one or morm concept inswaces; defined in other ST..senwences.
Relation~clauses may describe relations such as abstraction, aggregation, connection, presenta-
tion. and mswictiorL The set of mlation..clauses is uraque flor each pair of software concepts, so
the relation..clauses ame defined with the ST..seniencas in Chapter 6. The ENF form of the
rceaton.-clause is as follows:

<relation-clause> ::- Figure 12. STL Sentence Example 3
<relation keywc~rds> Acio' AOI

is &Bowed in state normal;
<relation list> receives eventhem warning anteairupt:

The BNF sentece is mead as follows: a rela- bUISshts vvefltt&i ssfzty_ actionl
tion..clause is defined as relationjlreywords fol uses datatem water tempmrtureyreading:

19we bya reatin~imIn igur 12the Produces iiatatemn safetyjacionj er~irt
l~,edby rlatonist l F~urhi2th maiu duratio time 3:;

example STL ssntemc Is presentd with rela- has durrtion time units "seconds".
LVon-.keywords underlined and relation-lists -

emboldenAd

The last word in each set of relation~keywords is the uistee of a concept whose ins Lances can
appear in a rolationJlst. This word Is cailled a clasifier. The classifier allows :ype checking and
forward referencing of aentnc~eJdentiflers.

The relationjlim refernenes (names) the concept insmoies that participate in ths. rmlationship.
The BNF fonn of the relation~Jist is as follows:

<relation list> ::- <relation-member> (,<ruuiation_Member>)

<relation member> ::- <sentence identifior> I M
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6. STL Semantics: Subject and Concept Information

This Chapter is organized as follows: Sections 6.1 and 6.2 fonfn an introductory overview; Section
6.3 is in the form of a reference handbook, with each STL concept presented in alphabetical
order.

6.1. STL Concept Organization
S11 concepts am logically organlized according to subject, purpose, and type. This logical or-
;andzation gives a classification hierarchy with three levels. The classification shows the com-
monality which exists among the concepts and the differences which distinguish between them.

The classification is exhaustive, and the distinctions make them mutually exclusive as weli.
Thus, eachconcept flls a well-defined information transfer need. Thie figure below ilustrates
the classification hierarchy.

Figure 14. Classification Hierarchy for Concepts

Cateam Gr.onus. Qnnaant. MuWbkM- Pu1rona. FMin of lntarMp10lon

identificastion Category Subject: Informof ion transfer unit
Mlentmfoaon Group Purpoee: identification of Informnation

SPaoket - information labeling and references

Interpretive Support Category Subject: elemrents of description
Value Group Purpose: value insamnhe representations

Literal - quenitflosilon of propertie
ceneat - reference nmntes for Bllaresi

org"=Mi~ Gao" Purpose: user foaus
collection - groupings of softww'e description elements
abefec - cmbine OWd encapsulate properties mid transformsa

htage Group Purpose: visual presenmtatons in dramurngs
Geaplies""bi - refetunoee to name Image Inatoasoe

Software Behavior Category Subject: operations of software
Ito aGroup Puopoee: property representation

Deamuse. - labeoled inasaneeof ldabsypee in vanalorm
DomiwAy - dniirproperty ropresentation
DeM1~ie Ppallery r -preue inme. abstractions
DewPars - property comrponent structuring
Daomwel - ruiee for Intmrsoton instance
Dabvise - entity subtype astucture

nlm. aroup Purpose: marking of tims
*ve1n11101 - labeled appeamonees of nmcgnisM time
SWenflype " l~emm rogItdn abstractions

Laogs Gre" Purpose: decisions
p - -- praopert value instance di~or~iffbStOV
Cenlen- ONaIe proper" VWAIuellonebe 00110111411n1t01`1

'fhaneistm Grsup purpsoe: ehangies of property r~aeprntation
Aloison - observable awwngs of P proletis
in - nalr - rosenflon of propsrtlo"e' Iewe actions

Coupling Grsup Purpee: propagation of cehangee

E1volution Gnoup purpose: esqsanoing eq shenrgoe
soam - property shaeosetwingn mid Woneform cm

Seamltnsllon- all owe hong.. of setow

This classification is described in the remainder of this section. Appendix A contains entity-
reatoniship diagrams for the SMh which illustrate the interrelationships between the concepts.
The set of diagrams is organized by subtypes and interrelationships.
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6.4. STL Summary

6.4.1. Keywords
For context-independent parsing, the words in the attribute and .elation clauses ar reserved

words in the STL. These reserved words are presented in the figure below, in alphabetical order.

Thcy are listed with the label "keyword" in the STL Profile (see Chapter 7).

Figure 18. STL Keywords

a oontlluow fined offers sitateansitlon
plepted 0n1l flow only aste taontype

""eePe 0e for optonal saetype
fmoo cMr lty foreign order std
Scaesed dete IGO ne outer stored
sedin dataltem from paritioned stares
actiontype daMkey gon pout"l1a string
activate dp grphcsymbol Pause strnglong
acs datarole gsphic•ymboltype permits stringshort
slowed detasoe grouped pictured structured
slows dalatype groups pictures stbject
elomete dabitypeol"a ha placeholder surype
an detaview Identifier played suV pes
"army deay It plays, SU1ertype
as doplitable in primary suppled
asynchronous description Iniltl process suppOlcs
average desoud h~ir produced suspend
bandwldth desirale Inac produc synchronous
book dme cW ru kinstane provides table
bidirectoncl did Instantiates purpose through
boolem dislbe Integer range t'wn
by disalowed Intomedate ranges tknmsamp
cordinal discrete b-,Wmfl r; timing
culoed daumin Into received to
caroes duration Invaved receives transfer
mused OWlet Involves referenced transfom
ause enabe Is references transmMts
charecter enospeulaed label relationship transmitted
ch•ara•critfIc oenwNamlmes mandtory resomle trigger
Characterized entity m uabnt retention true
characterizes erd me-bership retieval unbounded
Chaim saWished mrged satisfied units
coincident etalish mers satisfies W Wlmow
coaction evuet mnthod second unpecid
oompoinen ovamieumsequ4101 unstructured

compound Ovemyp nancidepesle sequentio! usago
onoUVeON eMv type s ndaWilldeo shares used
condition zlmw mmsduslve size uses
omleoed mudu ve nonexhoustive specded value
wmeotp szMBrMelon nun $Pem " values
omusalontype euIMMl o"Det SpIN valuetype

oonnme ias oosuNNF es spi" s version
Comequei fInel of standard vaumne
0on1t110 oih ofnerd Ste with
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6.4.2. Attributes

Several attribute clauses are present in more than one concept sentence template. These clauses
are gathered here into an alphabetized list of the unique occurrences.

Figure 19. STL Attribute Clauses

has action affect has order
has average volume has outer cardinality
has content timestamp has placcholder value
hoe conitent verstion hins process method
hIsm creator has purpose
has criticality hips retention time units
has description has retrieval effect
has duration time units has *siz range
has expression has standard usage
has external basis has subject
huw external usage has subtype range*
has external value has time unite
hat fixed size has transfer timing
has flow characteristic has transform purpose
has format has unite
has Identifier purpose has value
hdS Inner cardinslty has value false
has labal has value range
has maximum bandwidth has value true
has maximum delay has value unknown
has maximum duration time he* value
has maximum retention time has volume units,
has maximum volume Is actiontype
has membership domain Is connectiontype
has minimum bandwidth Is datatypectass
has minimum deisy Is eventtypecluas
has min~mum duration time Is grephicsymboltype
has minimum retention time is statetaunaltiontype
has minimum volume is statetype
has null occurrene Is valuetype
has occurrences for

6.4.3. Reciprocal relations
The binary relations between concept instances; in an SPacket can be expressed in either or
both directions. Therefore, each relation clause: has a reciprocal relation clause. These clause
pairs am Collected here and organized as follows.

"Thie unique pairs of concept names (CNlCN2) ame generated as those pairs of
namnes for which CN2 is alphabetically greater than or equal to CNI.

"Thes unique pairs are alphabetized first by the first member of the pair.
"* Pairs having the same first member are alphabetized by the second member of the

" The reciprocal relation clause for each unique pair ame listed below the pair ider.-
tification line.

Ther are two special cases. For conditiorts, the defining clause "is true if"~ takes a parenthesized,
nestd logic expresson, represented below as "(CondExpression)." That expression may contain
"46componet" Conditions, but there is no explicit "has component" clause. The. "is component
or' clause is regarded here as the reciprocal of -Is true if."
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For graphicsynnbols, there is a single "pictures" clause used to rclatc a graphicsymbol to any
concept instance. This clause is represented below with a parenthetical entry for the intended
sentence identifier. It is regarded hem as the reciprocal of the "is picturcd with" clause in the
other concept templates

Figure 20. STL Reciprocal Relationships: Actions

action -ton
action has component action
action is component of action

action - collection
action Is grouped into collection
colection groups action

aclon - c=ndltlon
action acts only if condition
condition permits action
action satisfies condition
condition Is satisfied by action

action - onnectionpath
action is connected from connectionpath
connectionpath connects from action
action is connected to connectionpath
connhctionpath connects to action

seft - doltelln

action uses dataitem
datailm is used by action
action produces dataitem
datalaem is produced by action

&atonW evnWnitem
action receives eventitem
evmntilem is received by action
actlon Vansi eventitem
eventitem is transmitted by action

acion is picxd with graphicsymbol
graphicsyinbol Pictins (Action)

KIMe - WIMe
acon is enap"sd i ow
ob"c encapstilter action
Actions Wohrmby owjc
otjct onhra action

Muton - sof
action is iowed In stale
"" IMows acton

action - aWW1on
action cas statebansition
stat nsition is caused by action
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The following paragraphs describe the derivation of the STL Profile.

The analysis of the concept sentence templates to produce the STL Profile is illustrated with a
simple example, Figure 21 contains a short STL sentence template example. This example is
formed from the Action sentence template in Section 6.3.1 by ignoring all but one clause in
each part of the template. A partial listing of STL Profile which corresponds to this examplc is
displayed in Figure 22.

Figure 21. STL Sentence Template Example

concept name: Action
concept meaning: a transform internal or external to the subject software,

having inputs and outputs and changing states of action
or data in the subject software

concept text_presentation:
sentencc_keyword: Action

aenwrnce_identifier. ActioniD
possible_auibutes:

has label label string
is actiontvpe internal i

external

possible-relations:
uses dataitem DataltemID (, DataIteolD)

notes:

1. The labelstring is a sringValueShort.

additionalclauses: for actiontype internal
possible.aunibutes:

is actiontype internal
has process met• method-description

possiblejelations:
is allowed in ae StatenD, StatelD)

additionalclauses: for actiontype external
possibiesuribues:

is actiontype external
possibie-relations:

The initial steps in reducing the SML sentence templates to an SMT profile profile am these.

Idenify aU the terms needed to express the SMT. Identify the symbols which am to
represent sentence identifiers such as "ActionID", etc. Identify all keywords such as
"action", "has", "label", "is", "aconype", "internal", etc. Also, identify Ihe
mnemonics for the value types to appear in an instance of the sentence such as
"labelstring" for a "stringValueShon", etc.
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B. Appendix B: STL Entity.Relationship Diagram Example

(This Appendix is not a pan of IEEE Sid 1I75-19XX, IEEE Trial-Use, Standard Reference Model
for Computing System Tool Interconnections, but it included for information only.)

This appendix provides an example of the STL as applied to an entity-relationship diagram.

The subject is Diagram A.6, Action Concepts. in Appendix A. The figure is repeated here for
colvience.

The MTL text here is actually more complete than the diagram: reciprocals for the relationships
are included, and pan of the entity definition for Action is given.

Diagram B.1 STL Entity-Relationship Example

0:Ato ON has component

Extema Actionl

Action Action

O:N O:N

sets
onfl satisfies

10:1 0:11ond ton
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CIS and ATIS

Eric Black: Atherton Technology

PRECIS OF PRESENTATION

ATIS is an IPSE interface specification which addresses those aspects of the IPSE which
are critical to the tool integrator (or implementor, if the tool is designed from the start to be part
of the IPSE). Integration of a tool with the IPSE (and with the other tools which are already
integrated) involves three distinctly different yet overlapping aspects of integration:

* data integration: managing the tool's data and sharing data among tools

* control integration: invoking the correct tool at the correct time and in the correct
way

* presentation integration: integrating the user interface of the tool with that of the
IPSE and the other tools

ATIS focuses primarily on data integration, but treads into portions of control integration as well.
It intentionally does not address presentation integration at all. It requires the services of an
underlying data repository, which might be provided by an Object-Oriented, Entity-Relationship,
Relational, or other suitable database, but does not at present specify the interface to that service.
In terms of the ECMA Reference Model for Engineering Frameworks (August 17, 1990), ATIS
addresses the Data Repository, Data Integration, Message, and Task Management Services.

The CASE Integration Services (CIS) committee is an industry consortium of hardware
and software vendors and users chartered with developing or adopting a set of standard interfaces
that promote the integration of software engineering tools. A number of environment interface
specifications are being or will be evaluated by CIS, including ECMA PCTE, CAIS-A, IRDS,
and ATIS. Related work being observed with interest includes that of OMG, OSF, CFI, CDIF,
and others.

At the March 1991 ANSI SPARC meeting, CIS proposed the formation of a Technical
Committee with essentially the same charter as CIS (that is, to adopt, promote, and/or develop
a set of standard interfaces for software engineering environments). A vote is to be taken at the
July SPARC meeting, and a positive answer is expected.

The continuing development and evolution of the ATIS specification is now "owned" by
the CIS committee, which no doubt leads to further confusion over the difference between ATIS
and CIS. The distinction is quite simple: ATIS is a sperification, CIS is a committee.

Because there have been multiple versions of the ATIS specification published during its
evolution to date, there is also confusion as to which ATIS is the "real" ATIS. The current
version of the ATIS specification is the one which was adopted by CIS as its starting basis, and
is titled the "CIS Base Document V1.0". It is available from the CIS committee secretary.
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An earlier speciaJ version of ATIS was submitted to ANSI IRDS as a proposed standard, with
numerous additions which are not present in the current specification (the Base Document). It
was accepted by ANSI IRDS, yielding the document titled "ANSI X3H4 Working Draft: IRDS
ATIS"; it was later rejected by ISO IRDS, and is no longer "active".

There is some overlap between ATIS and PCTE, bu. they are in no way competing or in
any sense interchangeable specifications. PCTE is primarily interested in tool portability, and
appears to have an operating system orientation. ATIS is specifically interested in tool
integration services, and assumes that conforming environments will have solved the portability
problem separately. Thus, ATIS should be complementary to PCTE, and should be able to use
PCTE as a portable basis on which to provide tool integration service6 within a development
environment.

For the most part, ATIS represents a higher level of services than does PCTE. However,
it is not possible to layer ATIS on top of PCTE as the two specifications stand today. The
primary reason for this is that the object orientation of ATIS, which results from efforts to best
satisfy the requirements of Ease of Extensibility, Work Flow (Process) Control, Integrity
Enforcement, Data Integration, Customizability, Reusability, and Security, cannot be implemented
"on top of" PCTE if so doing allows direct access by tools to the PCTE interfaces without
violating those requirements (particularly Integrity Enforcement and Ease of Extensibility). On
the other hand, if ATIS is divided into two portions, a low-level object-oriented model and high-
level IPSE model, and if the services provided by that low-level model are provided by PCTE
as its evolution continues, then the fundamental conflict between ATIS and PCTE would seem
to disappear, with only relatively minor specific details remaining in conflict. Those remaining
conflicts should be reconcilable without major difficulty.
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Outline

* Integration Technology

e The Broadcast Message Server

* The BMS on PCTE

* Tools in our Prototype

* Conclusions from our Experience

SHIEWLETT

PAL KARD Software Engineering Dept

SoftBech ou PCTE May 28, 1991 - ANE -1
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Toaster + Overlays

W• HEWLETT
PACKARD Software Engineering Dept

SoftBenh an PCrE May 28, 1991 - ANE -2
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Integration Dimensions

USER INTERFACE

INTEGRATION Standard 'look and fee)'

Standard Toolkit

Standard Windown Manager

Standard Window System

DATA INTEGRATION
!L 1 LIW !.I I I

Message Shared Files Database Object Base

Explicit Message

Daemon

Trigger

Me"ssge Server CONTROL INTEGRA70ION

SHEWL.ETT"

PACKARD Software Engineering Dept

SoftBench on PCTE May 28, 1991 - ANE -3
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Enabling Standards and. Technologies

"* PCTE (OMS) - addressing Data Integration.

"* HP SoftBench BMS - addressing Control Integration.

"* OSF/Motif - addressing User Interface Integration.

K'I HEWLETT

PACKARD Software Engineering Dept

SoftBench on PCTE May 28, 1991 - ANE -4
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The BMS Satellite

] HEWL.ETTI

PACKARD Software Engineering Dept

SoftBench on PCTE May 28, 1991 - ANE -5
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A BMS Environment

e Tools have to broadcast relevant messages;

* Tools have to respond and react to appropriate messages;

* Tools are automatically started when a request is made;

e The BMS is low cost:

- Easy to implement;

- Easy to modifry tools to use it;

- Evolutionary not revolutionary.

C4• HEWLETT

PACKARD Software Engineering Dept

SoftBench on PCTE May 28, 1991 - ANE -6
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How does the PCTE BMS differ?

"* BMS is implemented entirely upon PCTE (and thus

portable) instead of UNIX;

"* PCTE message queues for IPC instead of sockets.

"* PCTE process control instead of UNIX fork and exec.

"* Messages which contain the working schema and current

reference object are supported.

W HEWLETT

PACKARD Softwae Engineering Dept

SftBench on PCTE May 28, 1991 - ANE -7
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Implementation Architecture

rdcMotif User Interface

Sot c su PTEMa 8,191- NE-

T T T

1 1 1

SBroadcast Nl• essage Servo,

PCTE (distributed)

SHEWLErTT
PACKARD Softwam Engineering Dept

Sa/•Bench *L, PCTE May 28, 1991 - ANE -8
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Our Prototype Tbols

"* Tool Starter

"* Monitor

"* Development Manager

* Graphical Development Manager

"* Editor **

Mr- H EWL.ETT

PACKARD Software Engineering Dept

SoftBench on PCTE May 28, 1991 - ANE -9
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The Prototype Screendumps

W• HEWLETT
PACKARD Software Engineering Dept

So/tBench on PCTIE May 28, 1991 - ANE -10
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Our Experiences

* The provision of data, control and user interface

integration from a PCTE and SoftBeuch combination is

technically feasible

* We believe that tools can achieve tight integration by usirg

data, control and user izterfake integration support from

the framework.

* PCTE does provide help for the tool writer;

* PCTE is an effective portability platform;

* designing for PCTE and SoftBench is good engineering

practice.

m HEWLETT

PACKARD Software Engineering Dept

SotBench on PCTE May 28, 1991 - ANE -11
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Summary

Frameworks can provide data, control and user

interface integration.

We believe that a PCTE and SoftBench combination

adds value to PCTE and to SoftBench.

This can be achieved in an evolutionary way.

HOWLETT
PACKARD Software Engineering Dept

SoftBencb on PCTE May 28, 1991 - ANE -12
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Adding Control Integration to PCTE

Huw Oliver,
Hewlett-Packard Laboratories,
Bristol BS12 6QZ, England.
e-mail: heoOhplb.hpl.hp.com

Copyright @1991, Hewlett-Packard Company

Abstract

The PCTE interfaces provide data-integration services. In a good Software
Engineering Environment (SEE), however, more is needed: control integration to
automatically start tools and share services. We report on our intermediate practical
experience of adding control integration to PCTE. More precisely, we show how
Broadcast Message Services can be layered on the PCTE platform thus forming a
SEE framework that spans the tool integration dimensions.

Keywords: CASE, Software Engineering Environments, PCTE, Soft-
Bench.

1 Introduction
The computer support environment provided for software engineering today typi-
cally consists of a set of standalone tools. These tools are monolithic. These tools do
not usually cooperate. They cannot access each other's functionality. They have no
access to each other's data (and would not be able to understand it if they could).
Their user-interfaces differ widely.

The tools are monolithic In that they provide many of the services more naturally
provided by the framework within which they operate or by other tools. For
Instance, some document processing tools today offer version control even though
it is also provided by configuration manapement tools. Such tools provide so much
because the tool providers have no way of composing tools from small modular
pieces.

We are interested in how the framework can provide different types of compo.
sition or Integration services. These integrating services would help tools to be
wmaller, more modular and built into the support environment as needed by the
software engneer.

A complete support environment for software engineering will be a large, complex
system. Neither the high level of financial resources nor the wide range of expertise
required to provide all the elements of a support environment will be found within
a single organisatlon. The use of open standards for these elements is an essential
enabling factor for the production of quality SEE Implementations.
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We have looked at two technologies which provide elements of a support en.
vironment and investigated how they might be combined. The technologies are
SoftBench [2] [4] and PCTE [7] [8] [9].

SoftBench is a product of Hewlett-Packard. It consists of an integration frame-
work and an Integrated set of tools.

PCTE stands for "a basis for a Portable Common Tools Environment". PCTE
defines an Interface to support .CASE tools a.nd development environments. PCTE
itself does not provide any tools: it is a framework on which to build and integrate
tools. The development of the interface has culminated in the ECMA PCTE
abstract specification [9] which the ECMA general assembly adopted as an ECMA
standard in December 1990.

We have undertaken a prototyping activity to show how these components can be
combined. The goals of our prototyping activity are to investigate how to construct
a support environment, to learn how to use it and to examine the benefits of working
with it. We are using an implementation of version 1.5 [7] of the PCTE interface in
our prototyping activities. We report here our intermediate technical results from
constructing the prototype SEE framework in the HP research laboratories.

2 Iritegration Services in an SEE Framework
The ECMA CASE environment framework reference model [1] identifies and de-
fines integration services that a framework may provide to support a SEE, and
groups related integration services together. Figure 1 shows the overall structure
of the reference model (this is an conceptual architecture not an implementation
architecture).

The reference model (RM) can be used to categorise the services offered by an
SEE framework. Although the ECMA RM activity was spawned from the ECMA
PCTE Standards committee, the ]M is completely independent of PCTE. The RM
can be used to position standards proposals and commercial products, and helps to
understand the relationships between different framework offerings.

This section quickly sketches the services required of an SEE framework in terms
of those detailed in the PM.

The •M identifies three main aspects of tool integration:

9 Data Integration (addriss•d by the data repository plus data integration ser-
vices) is the sharing of data and descriptions of that data (schemas) between
the users and tools of the support environment.

s Control Integration (addressed by the task management plus the message
services) is the management of cooperation between independently developed
tools to achieve a coordinated effect.

9 User Interface Integration (addressed by the user interface services) is a com-
mon look and feel for tools.

2.1 Data Integration
The maintenance, management, and naming of data entities or objects and the
relationships among them is the general purpose of the data repository services.
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DATA REPOSITORY SERVICES

DATA INTEGRATION SERVICES
TOOL SLOTS

TASK MANAGEMENT SERVICES

USER INTERFACE SERVICES

Figure 1: Rederence Model Structure
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Basic support for process execution and control is also addressed here along with a
location service to support physical distribution of data and processes.

The data integration services enhance the data repository services by providing
higher-level semantics and operations with which to handle the data stored in the
repository.

2.2 Control Integration

A high level of control Integration implies that a tool can invoke or stimulate
another tool to perform some piece of the software process. Control integration
is governed by the extent to which a tool makes it possible for other tools to invoke
the functionality it provides, and the extent to which the tool calls other tools to
communicate changed circumstances.

The message services aim to provide a standard communication service that can
be used for inter-tool and inter-service communication.

2.3 User Interface Integration
User interface services are required by all applications. Efforts such as OSF/Motif
provide generic services which are suitable for SEEs.

3 Enabling Technologies
The application of the RM to an interface definition will result in a detailed analysis
of what SEE framework services are covered by that interface. We have carried out
several such applications. Included among these are the application of the R.M to
PCTE and to SoftBench.

The following important points result from positioning PCTE 1.5 and the tool
integration component of HP's SoftBench environment against the RM:

"* PCTE covers the majority of the data integration facilities;

"* SoftBench addresses control integratiou via its Broadcast Message Server.

"* SoftBench addresses user interface integration via OSF/Motif.

SoftBench treats control integration as an orthogonal issue to data management.
SoftBench can be used with many different repositories. We 6hose PCTE because
of, its wide coverage of data management facilities and because it is a standard tool
portability platform.

From the point of view of integration Wtchnology, SoftBench and PCTE are
complementary and add value to one another. This analysis encouraged us to
investigate the combination of the SoftBench and PCTE integration technologies
in practice. We next give an overview of each of SoftBench and PCTE and then
describe our approa.ch to combining them.

3.1 SoftBench
The SoftBench environment consists of a set of integration services and an extensible
set of tools that communicate by sending and receiving messages. From the point
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of view of an environment builder, SftBench consists of the Broadcast Message
Seo-ver(BMS), the Execution Manager (EM), the user interface, support for distri-
bution, the set of tools and the Encapsultor. The BMS and the Execution Manager
are described in further detail by Cagan [2]. Further information about SoftBench
tools can be found in Gerety's description [4].

3.1.1 SoftBench Integration Services

1. SoftBench's Broadcast Message Server (BMS) enables executing SoftBench
tools to cooperate In supporting a software engineer to carry out tasks. Ex-
ecuting tools in SoftBench send a message to the BMS when they: require
a service; have performed an action that may be of importance to others; or
have a failure to report. The BMS forwards this message to all the executing
tools that have registered interest in a "message-pattern" that the message
matches (so the message 'broadcast' io in fact selective). Messszges can be sent
to the BMS by tools so they can register and unragister interest in patterns.

2. The Execution Manager (EM) in SoftBench keeps track of the tools that are
executing. The execution manager cooperates closely with the BMS so that
when a request message is received by the BMS, the EM determines whether a
new tool should be started to service that request or whether the request can
be satisfactorally handled by a tool that is already running. SoftBench tools
are grouped into classes. Differing criteria can be applied for differing classes
of tools. A class is a tet of tools that provide equivalent services. Example
tool classes are EDIT, COMPILE, or DEBUG.

3. All SoftBench tools have a common look and feel which conforms to the
OSF/Motif [3] standard.

4. SoftBench is designed to operate over a distributed network of workstations,
and offers distributed computing support of three kinds. Firstly, SoftBench
can start tools and support transparent communications between tools exe-
cuting on remots hosts. Secondly, SoftBench tools are built on the network
transparent X Window System which means that programs can run on one
system and disp!lay visually on another. Thirdly, SoftBench supports access
to remote data.

3.1.2 SoftBench Tools

The initial set of tools delivered with the SoftBench product concentrates on support
for developing, versioning, and debugging C and C++ programs. An increasing
number of Encapsulated tools are available to extend the core environment, for
example tools for configuration management, documentation, structured analysis
and structured design, and testing.

Some fundamental SoftBench tools of particular relevance to our work to date
are the Tool Manager, the Message Monitor and the Development Manager.

* The Tool Manager presents a way for a user to directly invoke tools. While
this is useful at the start of a work session the user will later take advantage
of the BMS and EM support for control integration. The user will normally
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be working within a particular tool (such as a debugger) Lnd will be accessing

the functionality of other tools from wltiln that tool.

* The Message Monitor display• all messages that get sent in the environment.

* The Development Manager offers a view of the underlying file system, including
an indication of the type of information held within the file (e.g. C source or
build information), It aiso presents a set of operations available o-t those
files (such as versioning). The det of operations made Aa-ilable dynamically
matches the type of the file (e.g. it is not posu~ble to even try to check.out a
non-versloned file).

We see iu section 4.2.3 how we have modified these tools to run oa a combined
SoftBench and PCTE framework.

The user sees tools working synchronously because cooperation between tools can
be specified and the SoftBench system supports the executior of thao. cooperation.
For example, should the user change the source code of a program while working in
the static analysis tool, notification of those changes are automatically forwarded
to any editor working on the source file for that code. The SoftBench user is also
presented with seamless functionality (synergy) in that the services provided by
one tool appear (to the user) to be available from several other tools also. For
example, code can be recompiled through a user request to the debugger (which
is automatically forwarded to the build tool via the BMS). The real benefit of
SoftBench to a software developer is that it makes available these adv.ntages of
well-presented control integration.

SoftBench provides a further tool called the Encapsulator. This tool enables
existing tools to be integrated into the SoftBench support environment without
source code modification. It enables a wrapper to be developed for a tool so that
its input and output is monitored. Suitable SoftBench messages can then be sent
and acted upon by the encapsulated tool, and a SoftBench user interface can be
developed so that the tool looks as well as behaves like a true SoftBench citizen
(although this holds for a particular set of tools: those that can use standard
input/standard output and that can be decoupled from any bitmapped screen
handling they do).

3.2 PCTE Integration Services
A major contribution of PCTE is its Object Management System (OMS), designed
to meet the data integration needs of CASE tools. The OMS provides the ability
to model relationships between data objects, by supporting a variant of the entity-
relationship-attribute data model. Object management facilities include typing,
schemas and transactions to support data structuring and data sharing, and to
maintain data integrity.

PCTE provides a complete Interface for the tool writer, including process man-
agement and inter-process communication. PCTE provides synchronous and asyn-
chronous calling of processes on local or remote hosts. The services provided are
at a higher level of abstraction than those typically provided by the operating
system. PCTE inter-process communication services are provided via the PCTE
message queue. These services are closely modelled on the X/Open System V

466



Figure 2: Prototype Architecture

UNIX1 interfaces. These services are also at a. higher level of abstraction than, say,
socket based communication primitives.

The hardw'are architecture for a POTE system is a network of bitmapped work-
stations connected by a high speed reliable LAN. PCTE i s adistributed architectur!,
and all the object management and process management fac.lities are transparently
distributed.

4 Prototyping Experience

In this section, we report on our intermediate results from building a prototype SEE
framework.

4.1 Architecture
The architecture of the prototype is shownl in 1~ogure 2. Because PCTE provides
a complete interlace for the tool writer anid because the BMS control integration
serives are at a higher level than the PCTE facilities, we have re-implemented the
BMS on top of PCTE.

Each of the box. shows one of the existing components from which we con-
structed the prototype. The arrows from the tools show which services were accessed
by the tools. Thus the tools are linked in with and ma~ke cails to:

1. the Motif X Window libraries;

2. the EMS component of the SoftBench libraries;

3. the PCTE libraries.
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It can he seen from the architecture that the SoftBench Tool Intogration Plat-
form only provides the BMS services. We are investigating extending this so that
tools only access the PCTE services through this intermediate layer. This has the
advantages of protecting the system from changes in successive PCTE versions and
iinimising the task of providing data integration iu some way other than through

the PCTE object base. It would also mean that existing SoftBench tools could be
ported with a minimum of effort to the combined SoftBench/PCTE framework.

4.2 Description of the prototype
We are using the GIE Emeraude implementation of the PCTE 1.5 specifications
known as Emeraude v12. It is a complete implementation of the PCTE 1.5 interfaces
with additional Common Services (eg. Metabase, Version Management).

PCTE's claim to provide a portability platform was verified by us when we
ported several thousand lines of source code between workstations of different hard-
ware from different manufacturers.

Figure 3 shows some of the elements of the prototype. The top box represents
the BMS; the boxes in the second row represent class managers; the boxes in the
bottom row represent instances of tools. All communication is via the BMS. We
now describe these elements in more detail.

4.2.1 The BMS

The BMS runs as an PCTE process. The BMS communicates with all the tools
through the PCTE inter-process communication mechanism of message queues.
These replace the socket connections in the SoftBench BMS.

The BMS has an associated message queue whose whereabouts in the object base
must be known by all tools. The message queue's location was (arbitrarily) chosen
to be linked to the static context of the BMS (static context is the PCTE term for
'program'). Essentially the BMS maintains a 'pattern map' which is a map from
tool identifiers to the set of message-patterns in which those tools have registered
interest. It continuously reads from its message queue, suspending execution until
a message arrives. The menage will be forwarded to any interested tools or may
cause the pattern map to be updated.

4.2.2 The Class Managers

Every tool belongs to a class. Each class defines the functionality which tools of that
class will provide to other tools. This functionality is accessed by sending request
menages to the tool. There is a class manager for each class. The class manager
maintains a list of the running tools of its class and cavies knowledge of whether
there is a tool able to service any given request or whether a new tool needs to be
started.

Each class manager runs as a PCTE process. They each have an associated
message queue linked to their static context. Each clas manager continuously
reads from itu message queue, suspending execution until a message arrives. Any
request message will be forwarded to whichever tool is able to service it. All clas
managers are very similar except for the knowledge about when new tools should
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be started up. This knowledge is more complicated in PCTE where objects eo not
have unique pathnaimes and where the coxitext of a tool includes the working schema
of that tool.

The amalgamation of all the clads managers corresponds to the Execution Man.
ager in SoftBench. By separating out the class manager processes we were able to
make the decisions about whether to start new tools to handle requests specific to
the class of the tool. In SoftBench the Execution Manager used the UNIX execution
primitives. In our prototype these have been replaced with the PCTE executiun
primitives.

4.2.3 Tools

A number of simple tools have been put together for this prototype:

9 The INVOKE tool corresponds to the SoftBench Tool Manager. It allows the
user to select, atart and stop tools of any of the available tool classes.

e The MONITOR tool corresponds to the SoftBench Message Monitor. It
registers an interest in all kinds of messages and displays them. it provides a
window onto the BMS activities.

* The DM tool corresponds to the SoftBench Development Manager. While the
SoftBench development manager gives an interface to the UNIX file system, the
DM tool gives a similar interface to the PCTE object base. This enables us to
navigate around the object base. The tool includes some version management
facilities using the common services provided with the Emeraude product.

o the DMGRAPH tool is a graphical interface tool to the PCTE object base. It
navigates the object base via mouse selection of objects, displays the object
graph to a user chosen depth, reorientates and manipulates the graphical
representation and dynamically manipulates working schemas to provide views
on the object Lbrse.

o The EDIT tool is for editing the contents of objects.

Each tool, like the lais managers, runs as a PCTE process. They each have
an .ssociated message queue linked to their static context. Each tool continuously
reads frou its message queue (not suspending execution) uutil a message arrives.
Any request message will be serviced in a tool specific way.

4.2.4 Additional PCTE features of interest

A PCTE installation will typically be distributed over a set of workstations con-
nected by a local area network. The transparent distribution facilities provided
by PCTE meant that we did not Lave to concern ourselves with distribution wben
designing the prototype. We believe that the SoftBench distribution facilities can be
provided on top of PCTE with the added advaitage of location transparent access
to data.

ECMA PCTE implementations will provide more services than PCTE 1.5. One
euch service is the ability to respond to events such as access to particular objects
in the object base. Adding such services to our exidting coutro! initegrations. servicer
ae of much Interest and will p:ovide further research directions.
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W0 have not used the PCTE support for concurrency and integrity control and
activities. We have not heamily used the schema management facilities.

5 Summary of What' e have Learnt
Several points cawc out of i'zr construction work with respect to PCTE:

we found tLePCTE interface useful ip buildlnz the BMS and the prototype
tools. It provided all the tlcilties we ueded and muy , Ohe aery,'cez were at
a higher level than that provi~da by the operating system.

* PCTE is Ln effective portabi ity platformv;

* we found object identlficalon aomuwhat etnfusing, having to switch between
pathnamnes, izterz•l references, external refezences and volume number, object
number pairs. A clear n-)tion of object surrogate would have timplified "our
task.

a documn~ttation is needed to guide the tool writee through the many design
decisions he needs to make. This should include a g-dj for data integration
(how to use the schemes provided a.d how to write new ones, etc.), and a
guide for control integration (how to use the interffces exported by existing
tools and what new message interface a tool should provide, etc.) ;

& a cl,~.r and well documented migration path from existing toolsets will be
needed;

@ The distribution facilities provided by PCTE meant that we did not have to
concern ourselves with distribution issues when designing the prototype.

There are many software architecture decisions which should be made by tool
writers even if PCTE is not used as the basis for the support environment (such as
the production of appropriate schemas aud the use of integrating service libraries
which hide the underiying technology). These are generally 3ood engineering prac-
tices but will protect investment ir. tools and will ease the transition to PCTE.

The prototyping work at HP Laboratories has proven the feasibility of adding
a BMS to PCTE. We are starting a new prototyping phase to experiment with
rehosting the SoftBench environment on PCTE.
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MWF Control Integration
Reactive Integration
(Implicit Invocation)

Goal.
Facilitate Evolution

Behavior Based
What component does

Its External Interface
Not its structure

No code reading
Consumer Based

New component specifies:
Activation Criteria
Response to that activation

Unmodified Components
Cleaner Program Structure

Better Modularization
User Interface Separation

Multiple Views
Dynamic Update

Stronger Semantic Models
Constraints

Repairing
Derivation

Maintained
Cached
Dynamically Updated
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Reactive Integration
Key Ideas

Separate notification
from detection

Layer notifications on top of
MIF interoperability
i.e. Data passing & control primitives

Admit a wide variety
of detection mechanisms

Establish a Dispatcher
as an active agent
which couples modules

that register their interest in
particular activities

with the modules that perform
those activities.
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Reactive Integration
Detection Mechanisms

Database Triggers FSD,
Workshop

Wrappers
ADT Chiron,

00
Active Values Loops
Surrogates

Objects Zeitgeist
Modules Triton

Intermodule Calls MIF
Advised Functions

Interpreters
Attached Functions Amadeus

Explicit Announcement Field,
Softbench
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User Interface
Dynamic Update

Abstract Interface
Proposed Chiron FSD

Registration (with Dispatcher)
Interest Instance { Relation}

Instance 0
{Operation V
Relation}

V Event
Notification Filter/Extractor
Transaction Buffering Policy

Notification (to Artist)
Filter None None
Function (in Artist) (in Artist)

Extractor Op + No Data
Function Parms + (2-State

Results Queries)
Transaction
Buffering None Combined

None
Rollback
Delayed
Combined
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User Interface
Dynamic Update

Abstract Interface
Proposed Chiron FSD

Display Rendering
Buffering Policy None SCS

Clock
Progress
System Control State

Invocation Policy None None
Policy Interpreter

Deregistration
Artist Shutdown None Shut-

down

Composition (Intermediate Dispatcher)

Temporary Registrar None None
Pass-through Registration

Register-For-Artist parameter
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Reactive Integration

Open Issues

Composability

Scalability

Managing Computational
Support
Filtering
Buffering
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Reactive Integration
Plans

Develop Interface Specs

Construct Implementation

Integrate Diverse RIs
FSD (including Forms Kit)
Chiron
Artifacts
Triton

479

+ 5



-I-

MIF
Architecture

Software Bus
Interface Description

Ports
Interconnection

Channels
Configuration

Communication
Operations
Values
Exceptions
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MIF Architecture
Components

Interface Description
Ports

Entry Points
Name
Signature

Stream
Signature
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MIF Architecture
Components

Interconnection
Channels

Point to Point
1-N
N-i
N-N (Broadcast)

Configuration
Component identification

Name/version
Port/Channel Binding
Establishment

Static
Dynamic

Component startup
Component restart
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MIF Architecture
Components

Communication
Operations

Procedure Invocation
Synchronous
Asynchronous

Read/Write
Buffered/Un buffered

Value Passing
Strategies

Interchange intermediary
Convert into and outof

Common Underlying Semantics
(KCPL)

Shared Constructors/Destructors
Imposed Representation

(Scorpion)
Remote Object Handles

Handle Lifetime
Session
Persistent

Handle Scope
Single Client
Global
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Module Interconnect
Formalism (MIF)

Software Bus Abstraction
Common Interfacing Target

Replaces Bilateral Interfaces
Run-time Agent

Effects Communication
Assists Execution

Communication
Move Typed Values between Modules

Currently only Point-to-Point
Encoded Transmission

Identify Operation to Perform on
those Values

Identify Target Module
Configuration Management

(Inter-Module Binding)
Static:

Fixed Configuration of Modules
Startup & Termination

Dynamic:
Time Varying Interconnections
Server Connections
Server Registration

Identification by Name
Description
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Reference Model

1. A type model to specify values communicated between

modules.

2. A set of control paradigms.

3. A set of communication promises that the bus will ensure.

4. Linguistic means to define a module's interface.

5. Linguistic means to define the representation of values of
each type that the bus may transfer.

6. Linguistic means to specify valid communication patterns;
such a specification is termed a configuration.

7. Language bindings that map each language type into a bus
representation and language control constructs
into bus control paradigms; each such language is
termed a target language.

8. A procedural means to cause transfer of data/control.

9. A procedural means for a module to determine the
configuration and module interfaces.

10. A collection of analysis, display, and generational tools
and runtime libraries.
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Information Resource Dictionary Systems

Data Dictionary Systems have existed in the data processing industry for a number of
years. These systems have generally been used to capture and store definitions of data and files.
In recent years the scope of dictionaries has expended to include a variety of other information
resources. As a result, these systems are now called Information Resource Dictionary Systems
rather than Data Dictionary Systems to reflect their expanded scope. However, the reason for
implementing these systems remains the same:

a Provide effective control over information resources;

0 Assure adequate documentation;

* Provide standards for achieving consistency across applications; and

0 Provide configuration management and traceability over time.

For example, an IRDS can help achieve standardization when gathering requirements for a new
system which is to be built. The IRDS can provide the vocabulary to be used between the
systems analyst and the end-user. Adherence to a commonly understood and generally agreed
upon terminology will contribute substantially to assuring that the statement of requirements
reflects the true needs of the end-user and the enterprise. Equally, for data elements which are
shared by different users and perhaps different organizational components, availability of
commonly agreed upon definitions of data elements will help in clearing up misunderstandings
of terminology or, even more importantly, may prevent such misunderstandings from occurring.

An IRDS can provide a powerful tool for Information Resource Management. One of the
problems that is encountered in IRM is the vast amount of data about information resources that
is required to manage them, together with the very complex and numerous relationships that exist
among them. This is precisely the sort of task that an IRDS can be made to do, provided that
it has been conditioned to know how to deal not just with data entities or process entities, but
with the entire gamut of information resource entities.

In order to accomplish these broader objectives, facilities will be needed that go well

beyond those available in existing data dictionary systems. These include:

a Extensibility,

• Flexibility,

* Version Management, and

* Life cycle Phase control.
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Extensibility

When dictionaries focused only on data, most installations could operate using the same
dictionary structure. However, as the role of the dictionary system expands, it is more and more
likely that different installations will want to store different information. Accordingly, IRDS's
must allow each installation to extend the types of information that are stored in the IRDS.

Extended types defined by the user must be subject to the same controls as any types that
are defined by the dictionary vendor. All facilities of the dictionary must apply equally to vendor
supplied data and the extensions. There can be no distinction.

The architecture of an IRDS must be designed form the outset to be extensible. Not
surprisingly, this was a major goal of the ANSI and FIPS IRDS standard.

Flexibilio"

An IRDS must be suitable for a wide variety of uses. The interfaces to the IRDS must
be flexible enough to deal with the extended information types. Users must also be able to
access IRDS data on their own. However, the controls inherent in the IRDS must be maintained.

Version Management

An IRDS must be able to maintain and manage multiple versions of an entity in a
consistent way. Version maintenance cannot be left to each application or user, but must be an
integral part of the IRDS.

Life cycle Phase control

As entities in the dictionary move through their life cycles they should be subject to
different sets of constraints. When an entity represents a component of a product that is in the
early stages of development, it may be subject to fairly loose control. However, when a system
or building or piece of electronic equipment goes into "production" the controls must be very
tight. The IRDS needs to be able to track entities through life cycle phases and to enforce
different levels of control during different phases.

IRDS Standardization

Standards committees are not formed to do basic research. That is, they are not allowed
to invent something out of thin air and standardize it. Instead, the job of a standards organization
is to examine existing products in a relatively mature industry and to develop a standard based
on those existing products. The development of the IRDS Standard was no different.
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Two design objectives for the IRDS Standard were defined at the outset. First, the IRDS
Standard must contain the major features and capabilities that are provided by existing
commercial dictionary systems. At the same time, it must provide the power and flexibility
needed to support the next generation of Information Resource Management.

The second objective was that the standard should be modular to allow it to be
implemented in a wide variety of environments. If the standards required every conceivable
feature to be implemented in order for a dictionary system to be declared conformant, it might
be impossible for conformant implementations of the standard to run on smaller machines. Thus,
the standard defines a set of minimal functionality, called the "Core Standard" or "Module I", and
a set of optional "modules" that define additional functionality that can be added by the
implementor when appropriate for the particular target environment. There are currently five
optional modules.

In 1980, two organizations began independently to develop a standard for dictionary
systems in the U.S. The National Bureau of Standards (NBS, now renamed NIST) began an
effort to develop a Federal Information Processing Standard (FIPS) that was called the "Federal
Information Processing Standard for Data Dictionary Systems". The American National
Standards Institute began a similar effort with the approval by the American National Standards
Committee for Information Systems (X3) of what is now called the Accredited Standards
Committee (ASC) X3H4. Their charter was to develop an American National Standard for
"Information Resource Dictionary Systems".

These efforts continued independently until 1983 when X3H4 voted to adopt the current
draft version of the FIPS standard as its base document for all subsequent work. From 1983-
1988, X3H4 and NIST worked together to develop the draft proposed American National
Standard for Information Resource Dictionary Systems (dpANS IRDS).

During that time, dpANS IRDS was given two formal public reviews. The first one was
in 1985 and it resulted in such extensive revisions that a second public review had to be
performed in 1986. Only minor revisions were required as a result of the second review and, on
October 19, 1988, the dpANS IRDS became an official American National Standard. This
standard covers the functionality of an IRDS and defines Panel and Command Language
interfaces to the IRDS.

On April 5, 1989, the National Institute of Standards and Technology announced the FIPS
standard. Other than a minor change in the conformance statement, this standard is identical to
the ANSI standard. This standard became effective for U.S. Government Agencies on September
25, 1989. However, there was an additional eighteen month "transition period" during which
U.S. Government Agencies could continue to get waivers to allow them to purchase dictionary
systems that were not compliant with the FIPS. Thus, the FIPS did not become mandatory until
March 25, 1991.
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Information Resource
Dictionary System

E. James Emerson
Repository Technologies, Inc.
3590 Hobson Road, Suite 204
Woodridge, IL 60517
(708) 515-0780
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ToPIcs

* Dictionary System Concepts

* History of the IRDS Standard

* Overview of the IRDS Standard
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ONE TYPE OF DICTIONARY SYSTEM

Webister "s

,New WorldWeses
Online

D ict io n ary /Dictionary

OF THE AMERICAN LANGUAGE

OVER 55,000 ENTRIES
LARGE. I!ASY.TO.REAO TYPE

OVER 200 ILLUSTRATIONS I ý4

OVER 16,000,000 COPIES IN PRINT

BASED ON THlE 5ECOND COLLECE EDITION OF WEBSTER'S
NEW WORLD DICTIONARY OF THE AMERICAN LANCUACE

POPULAR LIBRARY PAPERBACK EDITION
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ANOTHER TYPE OF
DICTIONARY SYSTEM

Reports ommands

IRDS IRDS Other
Panel Interchange Command Interface/

S rvicsnter f

IRDS Services Interface

Schema &
Dictionary
Data Bases
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APPLICATIONS AND DATA

Employee An application automates
Information a business function

System for the corporation.

A DBMS manages the
iDBMS data that describes thecorporation's business

resources.

Employee Each "record" describes
Information a real employee
Data Base (a corporate resource).
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I-

SYSTEM DEVELOPMENT TOOLS
AND META-DATA

A systems development
Systems tool automates a systems

Development development function forn o Tool the data processing organ-
ization within the corporation.

An IRDS manages the
I ,RDS meta-data that describes the
AL corporation's information

resou rces.

Each "record" describes
a real information resource

Resourcem i (e.g. program or data base)

Dictionary which are also corporate
resources.

-6-
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WHAT IS AN IRDS

An IRDS as a special purpose DBMS used by
systems development and systems
management tools for storage and
maintenance of meta-data that describe a
corporation's information resources.

-7-
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WHY AN IRDS?

"* Provide consistency of Meta-Data

"* Facilitate reuse of data elements and programs

"* Identify all the components that comprise an
application system (Configuration Management)

"* Determine the overall impact of a change to a
particular component of an application system
(Change Management)

"* Provide a means to integrate application
development and systems management tools from
different vendors

"-8-
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HISTORY OF THE IRDS STANDARD

1980 Committee Formed

1983 Base Document Adopted

1984-1985 Vendor Workshops

1985-1986 Public Review

October 19, 1988 ANSI IRDS Standard Adopted
ANSI X3.138-1988

April 5, 1989 NIST IRDS Standard Adopted
FIPS PUB 156

September 25, 1989 NIST Standard Effective Date

March 25, 1991 End of Transition Period

-9-
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ISO IRDS

"* Base document adopted by IRDS Rapporteur Group
in 1986

"* Interest is in Services Interface only

"* Was compliant with ANSI IRDS of a short period

"• Data model changed from entity-relationship to
object-association

"* Attempt at cooperation delayed final approval of
ANSI IRDS Standard

"* IRDS Rapporteur Group is now moving towards
pure SQL approach

-10-

500



IBM REPOSITORY MANAGER/MVS

"* IBM has submitted an alternative Services Interface
to ANSI and ISO

"* AIrernative is based on Entity-Relationship Tools
Interface

"* IBM may submit proposal for Object Service Tools
interface in the future

"* The Repository will become the de facto standard
for SAA

-11 -
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DEC ATIS

"• DEC has submitted ATIS as a proposed IRDS
interface to ANSI and ISO

"* Within ANSI, proposal is for a next-generation
standard

"* Current standard is treated as a subset

"* X3H4 adopted proposal as a base document for
"IRDS Support of CASE"

"• X3H4 recommended proposal as new work item
within ISO

-12-
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ANSI IRDS FEATURES

"* Command Language Syntax and Semantics

"* Menu-driven Panel Interface Semantics

"* Fully Extensible

"* Maintain Multiple Versions

"* Life Cycle Phase Control

"* Security

"* IRD Views

"* Impact of Change and Other Reports

-13-
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IRDS ARCHITECTURE

IR Schema

Defined By IDescription
IRDS Implementor

Describes
& Controls

Defined By.
IRDS Standard IRD Schema
and
IRDS Implementor

Describes
& Controls

Defined By
IRDS Standard, IRD
IRDS Implementor,
and
IRDS Administrator

Describes

Defined By information
Data Processing Resources
Organization

-14-
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EXTENSIBILITY

* Standard specifies a "Starter Set" IRD Schema.

* Users are expected to extend this to satisfy their
requirements.

* Extensions are defined by Entity Types,
Relationship Types, and Attribute Types in the IRD
Schema.

* There is no distinction between starter set and
extensions. Starter set can be deleted if desired.

-15-
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SOME COMPONENTS OF A

TYPICAL IRDS SCHEMA

Application

"Contains Contains

Contained Contained

In I n

P mccesses Data
Program °B as e

Acessed Bs

• .• Contains

UsedB. •Contained

Data

Element

-16-
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IRDS APPLICATIONS

* Maintain meta-data throughout the development
life cycle, including operational phase

* Support data element standardization program

* Manage schema and sub-schema definition for a
DBMS

* Support records, report, and forms management
programs

-17-
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FUTURE DIRECTIONS

Establish standards for the representation of meta-
data in the IRDS

" Establish standard methodologies for Configuration
Management and Change Management

" Vendors provide tools that maintain meta-data in
the IRDS

" ANSI and/or ISO adopt a "next generationot

standard

-18-
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SECTION III

PCIS WORKSHOP
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SEMATECH's Advanced Development Environment

Claude Baudoin

SEMATECH is a consortium of 14 U.S. companies which are either semiconductor
manufacturers, cr computer companies with their own chip-making operations. The
consortium performs pre-cornpetitive research on advanced manufacturing techniques and
equipment. It is funded by DARPA for 50% of its $200M yearly budget, and by its member
companies for the other half.

CIM (Computer-Integrated Manufactring) is increasingly being recognized as one of the
major challenges for efý-.ctive manufacturing. SEMATECH has created a CIM Architecture
which defines several lkrs:

- applications
- a generic semiconductor manufacturing model
- a development environment
- an execution environment

The Advanced Development Enrirorment (ADE) project is a key part of how we intend to
improve the quality and accelerate the emergence of new, model-driven manufacturing
applications. The project's deliverables are created by a working group of member company
representatives, created in DecemL- r 1990, which has:

- defined the requirements for a CASE framework,

- performed an extensive evaluation of several corrmercial frameworks,

- started writing an "Analysis and Desigi. Guide," a set of life cycle guidelines for CIM
applications based on object-oriented techniques,

- developed a plan and lined up resources for education and technology transfer

In the framework area. SEMATECH's CIM Architecture concept of an "integrated model
repository" containing various models which can drive the execution of CIM applications
means that the presence of a data integration component is considered a key requirement.
This and other aspects of the program relevant to the PCIS Workshop will be presented.
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Enterprise Modeling
(Together with Pacific Bell Comp.)

Specifying in a consistent way, the details of an information
system required for the support of some business. The POS
methodology maps these dimensions into a set of E-R descrip-
tions from which they are mapped into VD.C.

Example: The N695 Motor Vehicle Registration Authority

", Objects: Cars, Trucks, Engines, etc.

"o Processes: Transferring ownership from one legal owner to
another.

"* Constraints: "A Vedcle must be owned by n legal owners
0 < n < 4"
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Block Architecture of Coordination Env.

Individual Protect Members
m~anage, mod~fyJ work contexts &
ynamitcally establish additional

proces
Senior/ QMiddle Managers Process Expert &

QA Representative Senior/
S/.----• M ddle..Managers

rocess
des(gn new & L instantiation &
captuwing existing _. task assignment~4 rocesse _

processrocess improvement
spec.,cation & phroues process chante

rhrouss pEcs cag

measurements & evaiuation

Process Descriptoi Pocess Dat Trace [ tatus Monitoring
,diting & Modeling Analysis I Analysis and Process ork

Environment Tools Tools Reconflguration

Process I AutomatIc ao rocess"1
Ahnalysis j Process Data Pntroceses

Tdie Uibry of >'Collection- P~roces Object Syte
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COncurrent Ex.r.ecut-ion of C++ Objecs

Distributed Execution: What makes it
p3ossible ?

NK overloaded method invocation
RempteBase: : operator-> (

emloyee* John Doe;

new salary = JohnDoe->raise (more);

ER"Oextended object creation
JohnDoe = new (remote) emloyeeo;

21' futures for multi-threaded
execution

future fE;

f += Tax->comnputetax (salary);

f += Finance->compute benefit (salary);

N=C Ix~rm~ antcAI Sr.st~af Ociabee 1990 -446"
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Report of

The Environment Users Session

Los Angeles PCIS Workshop

June 7, 1991

617



Participants:

Tim Lindquist ASU Chair
Vic Stenning Anshar Co-Chair
Kevin Hackett SofTech Recorder
Dave Robinson SD-Scicon
John Leary Martin Marietta Corp.
Leigh Power MCC
Judy Kerner Aerospace Corp.
Daniel LaBass Mitre
Claudio Costa Alenia
Don Hartman Hal Computers
Claude Baudoin SEMATECH
Maria Fischaleck IABG
Frank Belz TRW
Robert Rankin DRA RSRE
Hugh Davis ICL

Gary McKee McKee Consulting
Tom Baker Boeing
Audrey Canning ERA Technology Ltd.

Tim Shorrock British Aerospace
Gary Pritchett SofTech
Andrew Sound Naval Weapons Center
Yawar Ali BNR
Andy Rudmik SPS
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Review of Environment Users Ses-
sion.

1. Review of Session Objectives

2. Overview of the London Workshop and Result-
ing Requirements

3. Individual Requirements Presentations:

Vic Stenning : Process driven requirements,
evolution and lego interfaces

John Leary : Role-based requirements analysis

Judy Kerner : Needs for PCIS Administrative
Services

Claude Baudoin : The Requirements process;
technology push vs. user pull

Robert Rankin (for Morron) Stability, Systems
Engineering and Benefits

Audrey Canning : Identifying Methods and
Tools

4. Mass Confusion, DISCUSSIONS

5. Formulate Areas of Requirements

6. Breakouts to Refine Requirements
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Res Itin User Re uirements

1. Requirements on the PCIS Process
Introducing Change
Activities and Products

2. Requirements on the PCIS Products
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Business Drivers

The programmevwill be successful only if it stimu-

lates considerable investment (and therefore

buy-in) in PCIS results from the user as well as

vendor communities

Users are aiming for quality, productivity and cost

improvements - with acceptable risks

These are achieved via improvements to the pro-

cess

An integral part of this is environment improvement

The PCIS program must view itself as introducing

change
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Introducing Chanae

The PCIS programme should identify the specific

user problems that it aims to address, and

should show how its products can be deployed

by users to overcome thoseý problems

The PCIS programme must involve continual user

participation, and must respond to user feed-

back

The PCIS requirements process should examine

other environment requirements efforts to pro-

vide input into PCIS requirements definition

and the PC!S introduction process

Examples:

Euro-fighter detailed requirements,

MOD Study Input
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PCIS should exploit established and emerging stan-
dards (de facto and de jure); it should employ

such standards wherever possible, rather than

defining its own new solutions

The PCIS programme should address the means

whereby the desirability of environment im-

provement can be demonstrated to strategic

decision makers

PCIS products must be designed for incremental

adoption as part of evolutionary environment
improvement; it should be possible to adopt a

selected sub-set of the products
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The PCIS programme should explicitly address the

,'- problem of reluctance to change, and take

steps to increase the likelihood of actual use

The PCIS programme should provide a 'road map'

to assist users in exploitation of its results; this

should cover (among other things)

- identification,

- justification,

- initiation, and

- management of environment improvements
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PCIS Activities & Products
for Achieving Change

Activities Products

Survey Guides/Maps to Standards

Analysis Documented PCIS benefits

Evaluation Comparison Guides for Standards

Develop PCIS-conforming vendor products

Prototype Public Demos

Surveys Industry Case Studies

Selection PCIS-supported application domains

Analysis Domain-specific user problem model

Modeling Domain-specific process description

* Exploit established work including on-going PCIS

work.

* An alternative set of products should provide com-

parable benefits.
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PCIS Laboratories

"A potential PCIS process mechanism"

A set of laboratories modeled on CFI/CFL

- Commercially viable standards developed by
vendors

- Vendors build (integrate) laboratory proto-
types and demos

- User industry members identify target prob-
lems

An umbrella organization to coordinate PCIS labo-

ratories

- Provide strategic planning

- Establish domain-specific labs

626



Reuirements on the 20I9 Products

The PCIS shall cover a systems engineering ap-
proach, including software, hardware and man-
ufacturing.

The PCIS should support horizontal tools and hori-
zontal services (eg. integration services and re-
lated stds.)

User Interface Management
Configuration Management
Presentation, data and control integration

"If a choice must be made, PCIS should focus on
horizontal rather than PTI level services."

PCIS should allow tools to exploit emerging and ex-
isting standards. PCIS should not be limited by
a specific set of standards, but rather support
environments of tools that use appropriate
standards.
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PCIS shall provide a full range of administrative ser-
vices, such as those typically associated with
the super, user or system manager, This
should include:

user and group creation, deletion and
mgmt;
resource and device creation, deletion,
and mgrnt;

access control mngmt;

environment instance creation, deletion
and repair.

PCIS shall not preclude that the development envi-

ronment may also be the target environment.
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Traceability and Fine-Grained Data: PCIS should
provide for efficient'representation and manip-

ulation of fine-grained data arnd for traceability

(connectivity) among fine grained items.

Examples:
- hypertext

source statemenrts being traceable to re-
quirements

Federation: PCIS should support co-operation and

integrity maintenance among multiple hetero-

geneous data repositories. For example, tools
may have their own data repositories that could

co-operate through federation.
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Conclusions

1. Mindset must change to adopt an approach to

PCIS that is user needs-pull oriented rather

than technology-push.

2. Focus on change management, including clear

demonstration of benefits

3. Build on established standards wherever pos-

sible, rather than defining new ones.

4. Provide for incremental and evolutionary adop-

tion and use, not big bang.

5. Currently, users need a federation of heteroge-
neous repositories. Allow for, but don't require,

a single homogeneous repository.

6. Although tool portability remains a requirement,
interoperability and incremental adoption

should be the primary focus.

7, Promote open integrated systems by providing

for facilities, such as fine-grained and traceable

information.
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Report of The Environment Users Session
Dr. Timothy Lindquist

O. Introduction.

The Environment Users Working Group consisted of 23 participants representing a broad
spectrum of commercial, military and academic interests. The group also included both European
anA US concerns. The working group met the entire day on Wednesday of the workshop, and
for six hours on Thursday. The results of the working group were summarized in a plenary
session of the PCIS meeting. The overheads for that presentation are included in the workshop
report (as amended to reflect further working group discussions.) The report also includes those
overheads of the individual presentations from the session.

The Users Working Group report contains the following sections:

0. Introduction

1. Description of the Sessions,

2. Individual Presentations,

3. Summarization of Discussions,

4. Requirements:
Requirements on the PCIS Process,
Requirements on the PCIS Product,

5. Conclusions,

6. Participants,

7. Overheads of Individual Presentations.

1. Description of the Seim&.

The Wednesday session of the Users Group began with introductions, and a presentation
by the chair on the scope and objectives of the working group. The group was to examine ISPE
requirements from theperspective of the Application Developer. Output from the workshop is
to aid in the requirements validation activity of the PCIS program. The working group resolved
that there are many classes of users that fall in the category of application developers.
Organizations that develop applications represent one form of user. Individual users represent
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another. Each has their own set of needs that may in many instances conflict. An orthogonal
view can also be taken, in which users can be seen to range from manufacturers to IPSE tool
vendors. Each of these may have separate distinct needs.

Vic Stenning reviewed the results of the Environment Users Session from the London
meeting, using the overheads from the Users Working Group report from that meeting. (These
are included in the London Workshop report.) The presentation included user input to the PCIS
process, as discussed at the London meeting.

The floor of the working group was then opened for individual presentations relating to
user requirements. These presentations are described in the next section of this report.

As a result of the presentations and general discussions, the group had collected roughly
20 requirements. These were divided into four areas:

o Technical requirements,

o Identification and Justification of benefit,

o Managing Change, and

o PCIS scope.

Participants divided into four groups to work on specific requirements. Roughly one half
a day was spent in the break-out groups, for the purpose of formulating statements of the
requirements and their rationale.

The group reconvened Thursday evening to review the results of the break-outs. Tim
Lindquist presented the results of the working group in Friday morning's plenary session.

2. Individual Presentations.

Participants were invited to present their list of potential requirements. Five presentations
were giving covering various aspects of PCIS development and PCIS products.

Vic Stenning: Process driven requirements, evolution and lego interfaces.

A potential role for PCIS Is to facilitate environment improvement via process driven
evolution. PCIS should adopt a business strategy in developing PCIS that builds on
existing standards. The most important PCIS products would provide a LEGO interface
promoting of existing standards and promoting open integrated environments. PCIS
should not be another PTI.
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John Leary: Role-based requirements analysis.

Developing requirements representative of environment users should be done using a
role-based process. Identify a list of users roles, map a workflow among roles and
identify problems from the roles a workflow.

Judy Kerner: Needs for PCIS Administrative Services.

PCIS should provide administrative services for managing users, groups, and other
super-user functions.

Claude Baudoin: The Requirements process; technology push/user-pull.

SEMATECH has taken a process, roles and activities approach to identifying user needs.
These include busi~ess management, information management, operations, process
management, software development, application creation and process development.

Robert Rankin (for Morron) Stability, Systems Engineering and Benefits.

In the personal view of MW Morron, users currently need stability of the PCTE interfaces
and attention to a systems engineering approach (as opposed to a more restricted software,
engineering only approach).

Audrey Canning: Identifying Methods and Tools.

The MOD environment study identified many needs that should be examined by PCIS.
The process used to identify the needs would apply as well.

3. Summarization of Discussions.

A majority of the users discussions focused on the needs of the PCIS piocess itself. The
group addressed the question, what should be done to carry out the PCIS program so that it
provides maximum benefits to its users?

The group felt that the most important issues for the program lie in identifying problems
PC1S can profitably address, justifying the solution approach, and introducing change to the users.
To provide more concrete input to PCIS, ihe group formulated a list of activities and products
that would carry out this business approach to PCIS. The suggestion is just that, z suggestion.
The group felt that any equivalent approach deemed appropriate would be suffice. The working
groups particular approach is centered on the PCIS laboratory concept in which venocrs are
introduced early in the development cycle. Doing so provides for early analysis and a head start
in arriving at production quality implementations.
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Business Drivers

The program will be successful only if it stimulates considerable investment (and therefore
buy-in) from its vendor and user communities. Vendors will buy-in and users will adopt a
product, only if they see the potential benefit to their respective organizations. Users are aiming
for quality, productivity and cost improvements. These must be present within the constraints
of acceptable risk, and must take into account the natural tendency to resist change. Quality
environmeait improvements are achieved via improvements to the process. The environment and
the process by which the environment is used are closely related. The PCIS program must view
itself as introducing change from this perspective. PCIS must pay attention to the hurdles that
must be overcome to introduce change.

Feeling that PCIS should be user need driven as opposed to technology pushed,
formulated a set of requirements for the PCIS products. These represent the needs of application
developers, both as individual users and as organizational users. In this area, focal themes
seemed to emphasize openness, integration services, traceability through levels of refinement,
employing existing standards technology, and services to support cooperation among tools.

4. Requirements.

4.1 Requirements on the PCIS Process (Introducing Change).

The PCIS program should identify the specific user problems that it aims to address, and should

show how its products can be deployed by users to overcome those problems.

The PCIS program must involve continual user participation, and must respond to user feedback.

The PCIS requirements process should examine other environment needs identification efforts
to provide further input into PCIS requirements definition and the PCIS introduction process.

Examples:

Euro-fighter detailed requirements,

MOD Study Input

PCIS should exploit established and emerging standards (de facto and de jour); it should employ
such standards wherever possible, rather than defining its own new solutions.

The PCIS program should address the means whereby the desirability of environment
improvement can be demonstrated to strategic decision makers.
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PCIS products must be designed for incremental adoption as part of evolutionary environment
improvement. It should be possible to adopt a selected sub-set of the products.

The PCIS program should explicitly address the problem of reluctance to change, and take steps
to increase the likelihood of actual use.

The PCIS program should provide a 'road map' to assist users in exploitation of its results; this

should cover (among other things)

* identification,

- justification,

* initiation, and

• management of environment improvements

Sample PCIS Activities & Products for Achieving Change

This section presents more detail on one manner that the PCIS process can respond to
these requirements. The approach is based on the notion of PCIS laboratories and it identifies
specific activities (products) that should be carried out (developed.)

Activities Products

Survey Guides/Maps to Standards

Analysis Documented PCIS benefits

Evaluation Comparison Guides for Standards

Develop PCIS-conforming vendor products

Prototype Public Demos

Surveys Industry Case Studies

Selection PCIS-supported application domains

Analysis Domain-specific user problem model

Modeling Domain-specific process description
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Guides and maps to standards are needed to help user organizations plan for future
investments and introduction of PCIS-compliant environments. The comparison guide for
emerging standards is for both vendor and user planning It enco-rages standards convergence.
The case studies, vendor public demonstrations ano domain specific activity encourage adoption
and investment.

The domain-specific process descriptions form the basis fur project management and
organizational process improvement. Public models are needed in this area to encourage
introduction and process improvement.

The example put forward here is to organize a set of laboratories, modeled on CF/CFL,
along with an umbrella organization to oversee their coordination. It is assumed that the PCIS
programme will produce a set of results, which specifically address user requirements and which
exploit existing products and standards. The role of the laboratories in this process are outlined
below.

PCIS Laboratories: A potentiai PCIS process mechanism

A set of laboratories modeled on CFI/CFL

* Commercially viable standards

* Vendors build (integrate) laboratory prototypes and demos

* User industry members identify target problems

An umbrella organization to coordinate PCIS laboratories

* Provide strategic planning

* Establish domain-specific labs

4.2. Requirements on the PCIS Produces.

The PCIS shall cover a systems engineering approach, including software, hardware and
manufacturing.

The PCIS should support horizontal tools and horizontal services (e.g. integration services and
related standards.)
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o User Interface Management

o Configuration Management

o Presentation, data and coatrol integration

If a choice must be made, PCIS should focus on horizontal rather than PTI level services.

PCIS should allow tools to exploit emerging and existing standards.
PCIS should not be limited by a specific set of standards, but rather support environments of
tools that use appropriate standards.

PCIS shall provide # full range of administrativte services, such as those typically associated with
the super-user or system manager. Tiils should include:

"* user and group creation, deletion and management;

"* resource and device creation, deletion, and management;

"* access control management;

"• environment instance creation, deletion and repair.

PCIS shall not preclude that the development environment may also be the target environment.

Traceability and Fine-Grained Data: PCIS should provide for efficient representation and
manipulation of fine-grained data and for traceability (connectivity) among fine grained items.

Examples:

* hypertext

source statements being traceable to requirements

Federation: PCIS should support co-operation and integrity maintenance among multiple
heterogeneous data repositories. For example, tools may have their own data repositories that
could co-operate through federation.

The PCIS process shall develop domain specific information and process models. Domains such
as DOD 2167A and Aerospace should be addressed. These shall be addressed in the PCIS
products. Such models are intended to promote interoperability.

The PCIS shall develop and support domain specific information interchange formats and
protocols. These formats should support interoperability in heterogeneous environments.

637



5. Conclusions.

5.1. The mindset must change to adopt an approach to PCIS that is user needs-pull oriented
rather than technology-push.

5.2. Focus on change management, including clear demonstration of benefits.

5.3. Build on established standards wherever possible, rather than defining new ones.

5.4. Provide for incremental and evolutionary adoption and use, not big bang.

5.5. Currently, users need a federation of heterogeneous repositories. Users need cooperation
among tools. Allow for, but don't require, a single homogeneous repository.

5.6. Although tool portability remains a requirement, there are other overriding concerns, such
as interoperability and incremental adoption.

5.7. Promote open integrated systems by providing for facilities, such as fine-grained and
traceable information.

6. Participants.

Tim Lindquist Arizona State Univ. Chair

Vic Stenning Anshar Co-Chair

Kevin Hackett SofTech, Inc. Recorder

Dave Robinson SD-Scicon

John Leary Martin Marietta Corp.

Leigh Power MCC

Judy Kemer Aerospace Corp.

Daniel LaBass Mitre

Claudio Costa Alenia

Don Hartman Hal Computers
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Claude Baudoin SEMATECH

Maria Fischalck IABG

Frank Belz TRW

Robert Rankin DRA RSRE

Hugh Davis ICL

Gary McKee McKee Consulting

Tom Baker Boeing

Audrey Canning ERA Technology Ltd.

Tim Shorrock British Aerospace

Gary Pritchett SofTech, Inc.

Andrmw Sound Naval Weapons Center

Yawar Aii BNR

Andy Rudmik Softwae Priductivity Solutions
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PROCESS DRIVEN REQUIREMENTS,
EVALUATION AND LEGO INTERFACES

VIC STENNING

ANSHAR
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ROLE-BASED REQUIREMENTS ANALYSIS

JOHN LEARY

MARTIN MARIETI'A CORPORATION
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NEEDS FOR PCIS ADMINISTRATIVE SERVICES

JUDY KERNER

AEROSPACE CORPORATION
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THE REQUIREMENTS PROCESS:

TECHNOLOGY PUSH VERSUS USER PULL

CLAUDE BAUDOIN

SEMATECH
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STABILITY, SYSTEMS ENGINEERING AND
BENEFITS

ROBERT RANKIN
for

M. MORRON

DRA RSRE
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IDENTIFYING METHODS AND TOOLS

AUDREY CANNING

ERA TECHNOLOGY LID.
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PCIS REQUIREMENTS VALIDATION
SECOND WORKSHOP REPORT

Environment Suppliers Working Group

Attendees 6/05/91 AM 6/05/91 PM 6/06/91 PM

G. Clow (SofTc.ch) X X X
R. Minot (GIE Emeraude) X X X
C. Hitchon (SofTech) X X X
Y. Ali (BNR) X
E. Black (Atherton) X X X
G. Boudier (CGIE Emeraude) X X X
C. Bremeaa (GIE Emeraude) X X X
K. Bruso (Unisys) X X
J. Dawes (ICL) X
R. Ekman (IBM) X X
K. Hlayter (DRA) X
M. Horton (Unisys) X X X
M. Kavianpou:r (IBM) X
C. Nolan (DEC) X X X
H. Oliver (HP) X X
G Memrai (Bull Hn) X X X
J. Prfntz X X
W. D. Song X X

Includes many Platform Suppliers

- Even before that group disbanded.
- Platform Suppliers are Environment Suppliers.
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Background Discussions

Discussion: Object-Orientation as major WS 1 issue.

- Need to refine WS1 consensus to integrate 00 and ER.

- 00 is an "emerged" technology.

- ER model is a complementary and proven approach
in existing SEE data models.

Presentation: Chris Nolan, ATIS/PCTE merger experiment.

- PCTE metaschema extended with function
attachment.

- Some 00 interfaces and PCTE interfaces specified.
- Prospects for such a merger are encouraging.

Discussion: Partitioning as major WS 1 issue.

- Modularity of interface sets, incremental exploitation
and future incremental extensibility.

Discussion: LIxterface Set Goals - Portability and Integration.

- Implies completeness, but not all interfaces for
applications in general, and not monolithic interface set.

2
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Requirements for Object Orientation

Subttantial discussion, 'and several trial proposals.

-Goal. Refine WS1 "4.8 Object Orientation" initial
resolutions.

- Goal: Incorporate proven ER model concepts and
basic object-oriented concepts seen as essential to tool
integration and extensibility.

Requirement 4.8 la) PCIS shall support mechanisms

for the definition of abstract data types with operations.

Vote: for: 12, against: 1, abstentions: 1

WS 1 Requirement 4.8 1 b) PCIS shall support
extensions of abstract data types with operations by
subtyping (inheriting attribute types, relationship types,
and operations).

Vote: for- 12, against: 1, abstentions: 1

Rationale:

- "Should" to "shall" to give more force.

- The phrase "plus methods" redundant with "abstract
data type", included for clarity.

- "Inheriting..." emphasizes the intent of subtyping.

- The dissenting voter: the requirements did not go far

enough; a detailed object-oriented model should be
required.

- The abstaining voter: the requirements may already
be too detailed.

3
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Requirements for Object Orientation, continued

WSl Requirement 4.8 Ic, Id and 2a through 2f should

be deleted.

Vote: for 12, against: 0, abstentions: 0

Rationale:

- Unnecessarily specific requirements impinging on
PCIS definition and on PCIS implementations.

- Little support for these requirements in the first
workshop.

NRAC page 37 item (h).

Could be interpreted as incompatible with an object-
oriented approach:

h) the NSIS shall separate the descriptions of data and
instances of data from the tools that operate upon them.

Reword:

h) rhe PCIS shall separate the descriptions of data
(including operations defined on the data) and the instances
of data from the tools that manipulate them.

Vote: for: 6, against: 0, abstentions: 0

Rationale:

- Clarifies the intent that descriptions should reside in
the model.

- Not in conflict with 00.

467
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Use of "Ada" in the NRAC:

- PCIS definition Should avoid language dependencies
(except in bindings),

Some occurrences of "Ada'" in the NRAC need to bc
generalized.

Item (i) on page 37 of the NRAC:

i) The NSIS shall support Ada program libraries.

Rephrase as in EURAC to clarify that the intent is to
provide a concrete example of one application domain:

i) The data facilities shall be sufficient to support, at
least, Ada program libraries.

Vote: for: 6, against: 0, abstentions: 1

Alternative: move the requirement into the rationale:

Vote: for: 4, against: 1, abstentions 2

Rationale:

For - Requirements are already sufficiently strong to
address the application to Ada program libraries.

Against - Stating applications is an appropriate
approach to requirements specification.
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Use of "Ada" in the NRAC, continued:

The editors of the IRAC should:

1) Analyze occurrences of "Ada". Retain language-
specific references only when there is an underlying
language issue. Refer to the EURAC in this process (since it
has undergone this process). (Sections 2.5F and 2.11A are
examples where references to Ada can simply be removed.)

2) Group together all language-specific requirements
which are retained. (For example sections 2.14 contains
such requirements.)

3) Investigate whether there are C-specific
requirements which should be added.

Vote: for: 7, against: 0, abstentions: 0

Rationale:

- The PCIS abstract specification (and hence its
requirements) should be language independent, where
possible.

- Yet language capabilities should not be compromised.
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Input/Output Requirements

Another occurrence of "Ada":

4.4E Ada Input and Output. The NSIS shall provide that
the input and output facilities of the Ada language (as
defined in Chapter 14 of ANSI/MIL-STD1815A) can be used
in reading and writing attributes whose values correspond
to Ada external file. The facilities of Section 6 shall then
apply.

Rephrase as language- independent generalization:

4.4E Binding language features applying to file
contents shall apply to entities having file contents.

Vote: for: 11 against: 2, abstentions: 0

Rationale:

- Vote addressed the statement of the generalization of
the requirement, not desirability of the requirement itself.

Discussion opened the larger question of whether the PCIS
should provide 10 interfaces.

- If so, how should these be related to language-
defined 10 interfaces or run-time interfaces.
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Input/Output Requirements, continued

Alternative:

1) PCIS shall provide basic 10 operations on bulk data
attributes (i.e. contents).

2) PCIS shall define the effect on the object base of
standard 1O facilities of a given language.

3) It is desirable that compilers support PCIS semantics
in implementations of the standard language 10 facilities.

Vote: for: 5, against: 0, abstentions: 0

Rationale:

- Requirement (3) is viewed as a design requirement
for PCIS. That is PCIS should facilitate the implementation of
such 10 facilities.

- Language-independent standard 10 facilities aid
portability and provide a basis for the implementation of
language-dependent 10 facilities which interface with the
PCIS object model.

- Permits e.g. security requirements and object base
effects for file access.

- Requirement (2): compiling systems may be
consistent in what effects IO facilities have on the object
base.

- Requirement (1): offers the possibility of consistency
of content structures across compiling systems.
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2.6 Partitioning

Replacement 2.6 (NRAC & WS1) with refinements:

1) PCIS shall be partitioned.

2) Each partition consists of a set of services and an
interface set, where the services and interface set are self-
consistent.

3) Any given service may be a component of one and
only one partition.

4) PCIS shall specify the interdependence of any pair
of partitions.

5) PCIS shall define levels of conformance for
implementations in terms of the provision of specific
partitions.

Vote: for: 5, against: 0 abstentions: 0

Rationale:

- The desirability of partitioning is emphasized.

- Incremental exploitation (implementation, use by
tools, installation) is facilitated.

- Modularity is enhanced.

- Services and interfaces are distinguished. In the
object-oriented module, a single set of interfaces may
provide access to many services.

Redundancy of functionality is undesirable -- e.g.
confusing and wasteful.
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PCIS REQUIREMENTS VALIDATION
SECOND WORKSHOP REPORT

(Environment Suppliers Working Group)

DRAFT

Attendees 6/05/91 AM 6/05/91 PM 6/06/91 PM

G. Clow (Soffech) X X X
R. Minot (GIE Emeraude) X X X
C. Hitchon (SofTech) X X X
Y. Ali (BNR) X
E. Black (Atherton) X X X
G. Boudier (GIE Emeraude) X X X
C. Bremeau (GIE Emeraude) X X X
K. Bruso (Unisys) X X
J. Dawes (ICL) X
R. Ekman (IBM) X X
K. Hayter (DRA) X
M. Horton (Unisys) X X X
M. Kavianpour (IBM) X
C. Nolan (DEC) X X X
H. Oliver (HP) X X
G. Memmi (Bull Hn) X X X
J. Printz X X
W. D. Song X X

Introduction:

The Platform Suppliers Group was small and disbanded, in part because rm suppiers
were inteorsted in the environment suppliers group. Members of the disbamdu mpigrated
to the Environment Suppliers Group. It was observed that platform suppliemr - geneuiyally
environment suppliers.
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Presentations:

Chris Nolan gave a presentation on an experimental ATIS/PCTE merger in which PCTE
provided the underlying data model management services. The prospects for the success of such
a merger were found to be encouraging.

Discussion: Object-Orientation.

The first workshop identified an object-oriented capability as a requirement. However,
the ER model is a complementary and proven approach in existing SEE data models.

Discussion: Partitioning.

The first workshop identified partitioning of the interface set as a useful approach for
modularity of interface sets, ircremental implementation and future incremental extensibility.

Discussion: Interface Set Goals - Portability and Integration.

Portability implies completeness in the sense that all important services for tools must he
provided. It was observed that such a requirement is far more limited than providing all
interfaces for applications in general.

Tool integration requires the selection of existing standards already in use or planned for
use. PCIS should avoid the implementation of that which is already available. Extensibility is
required to support tool composition.
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Requirements for Object Orientation:

Several general requirements were proposed concerning PCIS support for an object-
oriented data model.

General Object-Oriented Requirement Alternatives:

1. PCIS shall have an object model.

Vote: None.

Rationale:

Such a requirement was seen as too vague, particularly the use of "object
model".

2. PCIS shall be expressed through its object model.

Vote: None.

Rationale:

Again, "object model" is vague and could be seen as constraining the
standard to an "object oriented" description.

3. PCIS shall provide a data model which supports modeling of objects with types,
type inheritance, attribute types, relationship types and operations applicable to
instances of those types.

Vote: for:. 14, against, 0: abstentions: 0

Rationale:

The requirement incorporates the proven ER model concepts of existing
standards as well as basic object-oriented concepts seen as essential to tool
integration and extensibility.

Although there was some disagreement with imposing a particular data
model, it was also noted that some data model must be observed in the
IRAC in oier to adequately express the requirements. However, this does
not require a particular data model for the PCIS.
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Object-Oriented Issues:

The following were points of discussion. The issues are already addressed by NRAC and
no motions for revision arose.

Should inheritance be required on types other than object types (i.e., relationship
types and attribute types)? Are relationships "first class" objects in the sense that
attributes and operations can be associated with relationship types?

Is multiple inheritance required?

Are multiple implementations of methods permitted (as in abstract data types)?

4.8 Object Orientation

The alternative detailed requirements formulated in the first PCIS workshop were
discussed. The first two requirements in alternative 1 were rephrased and then voted upon:

la. PCIS shall support mechanisms for the definition of abstract data types with
eperations.

Vote: for: 12, against: 1, abstentions: I

lb. PCIS shall support extensions of abstract data types with operations by subtyping
(inheriting attribute types, relationship types, and operations).

Vote: for:. 12, against: 1, abstentions: 1

Rationale:

Rephrasing changed "should" to "shall" to give more force to the requirement.

The phrase "plus methods" was replaced by "with operations", expressing
esbentially the same requirement without the implication of a commitment to a
strictly object-oriented model. Although both phrases are redundant with "abstract
data type", the lat phrase was included for clarity.

The phrase "Abstract Data Types" was changed to lower case to indicate that the
weneral concept of abstract data types is nferenced

SThe phrase "inheriting attribute types, relationship types and operatim s" was
added to (Ib) to emphasize the intent of subtyping.
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The dissenting voter felt that the requirement did not go far enough; that they do
not really say what the data model must be, and that a detailed object-oriented
model should be required.

The absenting voter felt that the requirement may already be too detailed.

The requirements lc, Id and 2a through 2f were considered and their deletion was voted

upon as a group:

Vote: for: 12, against: 0, abstentions: 0

Rationale:

- These requirements were generally seen as unnecessarily specific and tending to
require object-oriented implementation techniques.

- There was relatively little support for these requirements in the first workshop.

NRAC page 3"'item (h).

It was pointed out that the following requirement in the NRAC could be interpreted as
incompatible with an object-oriented approach:

h) the NSIS shall separate the descriptions of data and instances of data from the

tools that operate upon them.

The following rewording was suggested:

h) The PCIS shall separate the descriptions of data (including operations on the data)
and the instances of data from the tools that manipulate them.

Vote: for:. 6, against: 0. abstentions: 0

Rationale:

The rewording clarifies the izmnt tha the descriptions of data and operations
should ldde in th model and not be embdded within the tools which use the model.
The rewording is not in conflict with an object-orieted model.
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Use of "Ada" in the NRAC:

It was observed that a goal of the IRAC and the PCIS definition is to avoid la'nguagc
dependencies (except in the language bindings) and that, some occurrences of"Ada" in the NRAC
may need to be generalized.

Item 1i) on page 37 of the NRAC is:

i) The NSIS shall support Ada program libraries.

A rephrasing of this statement in the EURAC was proposed to clarify that the intent is
that the database facilities should be sufficient to support the implementation of Ada program
libraries:

i) The data facilities shall be sufficient to support, at least, Ada program.

'tibraries.

Vote: for: 6, against: 0, abstentions: 1

Rationale:

Specific mention of languages should be confined to areas where language binding
is discussed. However, in this case no language dependency is described. The
requirement merly uses the implementation of Ada program libraries as an
example of capabilities that must be provided through the PCIS.

An alternative proposal was to move the requirement into the rationale.

Vote: for: 4, against: 1, abstentions: 2

Rationale:

For: The requirement itself is real. That is, the data model requirements
are already sufficiently strong to address the application to Ada program
libraries. Thq application could simply be mentioned in the rationale for
data modeling requirements,

Against: Stating concrete requirements with examples is an appropriate
approach to requirements specification.

Further discussion of the issue of the use of "Ada" in the NRAC lead to the following
recommendations to the editors of the IRAC:
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1. Analyze occurrences of "Ada". Retain language-specific references only when
there is an underlying language issue. Refer to the EURAC in this process (since
it has undergone this process). (Sections 2.5F and 2.11A are examples where
references to Ada can simply be removed.)

2. Group together all language-specific requirements which are retained. (For

example, section 2.14 contains such requirements.)

3. Investigate whether there are C-specific requirements which should be added.

Vote: for: 7, against: 0, abstentions: 0

Rationale:

These recommendations follow directly from the desire for language-independence
in the PCIS abstract specification. They also point out that the investigation of potential
language-dependent issues (such as implementation problems) needs to begin in the
formulation of requirements and continue through the definition phases.
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Input/Output Requirement:;,

Another occurrence of "Ada" in the NRAC is requirement 4.4E on page 54:

4.4E Ada Input and Output. The NSIS shall provide that the input and output
facilities of the Ada language (as defined in Chapter 14 of ANSI/MJL-
STD-1815A) can be used in reading and writing attributes whose values
correspond to Ada external files. The fecilities of Secdon 6 shall then
apply.

An alternative phrasing of requirement was proposed as a language-independent
generalization of NRAC requirement.

4.4E Binding language features applying to file contents shall apply to entities

that have file contents.

Vote: for: 11, against: 2, abstentioas: 0

This vote addressed the statement of the generalization of the requirement rather
than the desirability of the requirement itself.

The rephrasing has actually opened the larger question of whether the PCIS should
provide 10 interfaces, and if so, how these should be related to language-defined 10
interfaces or run-time interfaces which may be provided as part of the platform on which
the language is used. During this discussion the following 10 related requirements were
formulated and voted upon. These requirements replace and refine 4.4E above:

1. PCIS shall provide basic 10 operations on bulk data attributes (i.e., contents).

2. PCIS shall define the effect on the object base of standard 1O facilities of a given
language.

3. It is desirable that compilers support PCIS semantics in implementations of the
standard language 10 facilities.

Vote: for: 5, against: 0, abstentions: 0

Rationale:

Requirement (3) is viewed as a design requirement for PCIS. That is, PCIS
should facilitate the implementation of such 1O facilities.
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Language-independent standard 10 facilities are an aid to portability. They also
provide a basis for the implementation of language-dependent TO facilities which
interface with the PCIS object model.

Both PCTE and CAIS provide 10 interfaces. A key rationale for these interfaces
is that additional semantics regarding the effects of 10 operations on entities
having contents are defined by both standards. Also, the management of security
requirements regarding file access is necessary. This may present implementation
problems or require the copying of files (e.g., export/import) prior to and/or
following access.

Requirement (2) assures that compiling systems will be consistent in what effects
10 facilities have on the object base. Requirement (1) offers the possibility of
consistency of content structures across compiling systems.

PCTE provides primitive 10 operations which allow the implementation and
substitution of run-time 10 interfaces which are integrated with PCTE object
management. This solution is often viable when the desired compiling system
support mentioned in (3) is not available.

It is unlikely that compiler suppliers will have much interest in customizing
language 10 operations to interface with PCIS. However, on some platforms there
may be hooks into the operating system for reporting 10 operations or it may be
possible to substitute PCIS integrated 10 interfaces for those normally called using
the linker. There is no assurance that the necessary facilities or hooks will always
be available.
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Partitioning:

Partitioning of the PCIS interface set was discussed. The general feeling was that
partitioning is desirable. The following requirements were proposed as replacements for those
in section 2.6 proposed in the first workshop and those included in the NRAC.

1. PCIS shall be partitioned.

2. Each partition consists of a set of services and an interface set, where. the services
and interface set are self-consistent.

3. Any given service may be a component of one and only one partition.

4. PCIS shall specify the interdependence of any pair of partitions.

5. PCIS shall define levels of conformance for implementations in terms of the
provision of specific partitions.

Vote: for: 5, against: 0, abstentions: 0

Rationale:

The desirability of partitioning is emphasized. Although requirements for both
CAIS-A and PCTE mention partitioning, no true partitioning occurs in these
standards. Problems with monolithic interface sets were acknowledged. The
entire interface set should not be forced upon applications which require only
some small portion of the services available.

Services and interfaces are distinguished. In the object-oriented model, a single
set of interfaces may provide access to many services.

Redundancy of functionality is undesirable. Redundancy tends to confuse and
lead to wasteful multiplicity. Thus, multiple partitions should not provide the
same services.

The interdependencies must be specified by the PCIS in order that the benefits of
partitioning can actually be exploited to minimize development costs and other
resource requirements. The ability to partition the services must be designed into
the specification of the services and their interrelationships.

The services which cannot act independently are naturally grouped in the same
partition.
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Wording Suggestion:

It was suggested that the IRAC use terms such as "valid" or "invalid" in place of "legal"
and "illegal".

Vote: none.
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ATIS

A
Tools

Integration

Standard
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History

* Original work done in a CAD environment

* Atherton Technology founded to develop
the same ideas for CASE

* In partnership with Digital, concepts

extended to:

- Eliminate UNIX dependencies

- Enhance relationship support

- Modularize and generalize facilities

- Add dictionary concepts

* CIS committee started to gather industry
ideas

... 9 . ... N. .
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Goals

*Provide services that can support the entire
application development life cycle

Scope includes traditional CASE repositories
and traditional data dictionaries

*Address the problem of growing numbers
of disparate repository & dictionary
standards
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What is ATIS?

ATIS consists of the following:

-0-0 interface defining services for data
integration

-Set of Abstract Data Types exporting
services useful to integrate CASE

-An extensible type hierarchy

-Inheritance of behavior

-A set of object models

-Does not prescribe an implementation
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Structure

1. ArtS description broken out into "*models"

2. Each model describes a concept:

A. Base Object Model

B. Versioning

C. Configuration Management

D. Tools Integration

E. Work Flow Control

F. Dictionary Extensions

695 Sfk*No. 6
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Base Object Model

Provides:

"• objects, properties, methods

"* a way of sending messages

"* utility functions

• a simple type hierarchy

loll~
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Refining Operations

Allows for the behavior of the system to be
tailored to the site.

* Vendor operations must kept separate
from site customization, so updates to the
system leave site changes intact

................................... ........................

ATIS preambles and postambles allow
customizations, and keep them distinct from

vendor supplied behavior

....................................
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Version Model

• Introduces versions and variants

* Can create variants of variants; can merge
variants

* Reserve/Replace mechanism controls
concurrent creation of new versions

* Allows versioning of types
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Configuration Model

"* Introduces configurations

"* A configuration represents all elements of a
particular version of a system

"• Configurations change when their contents
change

"* Configurations are changed via

reserve/replace

"• Contexts represent views of the repository

"• Aggregates represent elements external to
the repository
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T'N.

Tool Integration

"* Allows new tools to extend the system

"* Allows tools to make themselves known to
Aris

• Makes it possible for ATIS to invoke the tool s
implementation of a method
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Work Flow Model

* Controls configurations as they move
through the system development and
approval process

* Documents and enforces policy on stages
of development

l.2

701 Slide No. 72



ATIS Object Model

0 Element
1 Named-Element

2 Branch
2 Context
2 IRD-VIEW
2 Database
2 NAMES
2 Partition
2 Role
2 User
2 Version

3 Aggregate
4 Binary

5 Binary Tool
5 Text

6 Text
Tool

4 Collection
3 Message
3 Tool

4 Method
1 Relationship

2 Depends-on
3 CONTAINS
3 MEMBER-OF

7 USES
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Meta Schema

1 NamedElement

2 Version

3 Type

4 DoafaType

4 Elem en L Type
5 RELA TIONTYPE

4 PROPERTYTYPE

--- - - -----. ........
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Cis

* CASE Integration Services

"-• "The CIS committee will develop or adopt a
set of standard interfaces that promote the
integration of software engineering tools"

* An ad hoc group of interested CASE
industry vendors and users

* Started by Digital and Atherton to consider
ATIS

* Charter strictly limits activities to address
integration issues

* CIS assumes the presence of portability
services

* Now it has been proposed as an ANSI
technical committee
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Other Standards

IRDS:
ATIS has been submitted to ANSI and

ISO committees

"* CFI:
ATIS can be applicable to CAD

"* OMG:
ATIS could be implemented using the

ORB

"* CDIF:
could be used by tools within an ATIS

compliant environment

* POSIX:
ATIS should be implementable on top

of a POSIX compliant system
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ATIS vs. PCTE

* ATIS in some areas is a

- subset of PCTE (SEC,EXE,ACT)

- superset in other (OMS, SMS)

* Overlap in the base type hierarchy (e.g. file
concept) and some common concepts
(versioning, configuration)

* PCTE does not provide facilities to define
the behavior of the object types

* ATIS is less descriptive than PCTE in the
relationships between types

-=> merge to get the best of both worlds
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ATIS on PCTE

Offer an AT13 interface, built using the POTE
facilities.

Pros:

* Get distribution, security, concurrency 'for
free

* Create a portable implementation across
multiple platforms

Cons:

* Instances must be created and accessed
from the same interface: PCTE or ATIS

* Does not solve the 'data model' problem:
one repository, two data models
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ATIS on PCTE

ATIS instances

PCTE instances
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ATIS and PCTE

* PACE PCTE
ATIS
Common
Environment

* Merge the implementation: introduce
messages and methods for PCTE types

* Merge the data model: where scopes are
the same bring two object types into one
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ATIS and PCTE

"* Use PCTE links and SDSs to achieve different
views of the common model

ATIS has a restricted view of the PCTE
object base

"* Two interfaces and a merged data model

access any instance from both the
interfaces
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PACE Example

1. ImplementedBy

Al1 next Version

- -S -. ~predeceesor/euccessor

Visible under PCTE C4

O Visible under A TIS
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Merging
PCTE and ATIS

PCTE Services ATIS Services

SMessage

Dispatcher

Semantic Layer
of PCTE/CIS methods

PCTE and CIS primitive services

OMS
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PCIS - Needs of Platform Providers
[15-20 man Tues, 6/4 - 4pm]

Not new needs - just amplify those in NRAC and 1 st workshop
Software Development is crucial to platform providers - software sells hardware
Platform provider is also tool provider, environment provider and environment user
Portability and Connectivity to various platforms, not just Unix
Need to support various domains - "Business" software development as well as technical
Support of evolving Hardware environments - e.g., Distributed Heterogeneous Workgroups -
Need ability to attract ISV's - practical and wide-spread standards
Platform Vendor - Interconnectivity is mandatory (operational)

- Interoperability (portability) is desirable (to attract tools)
Layer on top of other standards - no arbitrary new standards [ OSF, POSIX, XPG, ACE]
Need for (independent) certification of tools and environments :
Need for Roadmap - phased implementation and delivery - ,

- Customers can't wait - want evolution and migration (protect investment)

' 0$'

pi r.-
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Needs of Tool Builders

Attendees

Jorge Anderson
Francois Audras
Kurt Beitz
Jean Philippe Bourguignon
Bob Borowski
Herm Fischer (chair)
Hans Keus (co-chair)
Bob Munck
Hirogi Ochil
Erhardt Ploedereder
Clyde Roby
Bert Rubenstein
Nick Wybolt
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Activities

Presentations

Nick Wybolt, Cadre

General Work

Review of Recommendations from Heathrow Sessions

Development of Success Factors - Avoidance Items

Identification of New Needs

Discussion of Control Integration

Consideration of commitment to external standards

Unfinished Heathrow Business

PCIS Implementation, all of it versus parts of it
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Nick's Cadre Presentation

Herm's summary

Integration Technology

Must be from platform supplier

Must be dependably present

Baby Steps

UI look and feel

Pilot projects first

Data Integration

Concerned about performance (vs. granularity)

Granularity

Non-pervasive repositories

Tools give UIDs on private data to public relationship managers
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Heathrow Issues

T1 What should PCIS Provide

T6 Configuration Management

T7 Tool communication

Ti0 Object Orientation

T 1I Interoperability and language binding

T12 Networking

T13 User Interface

T15 Data Exchange between environments

T16 Licensing and accounting

T17 Net based help

"18 Future Work
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Subjective Evaluation by Tool Vendors
(or Environment Vendors)

What should PCIS (program, product) look like?

We've been talking to ourselves since 1981

People are writing and starting to use frameworks

People (tool writers) are complaining about frameworks

We should evaluate and do pilot projects on PTIs/frameworks:

- PCTE, PCTE+, CAIS
- Atherton, Cohesion, EAST, Enterprise 2, ESF, SoftBench

Build a matrix of likes and dislikes

produces "assessment" of strengths & weaknesses
of PTI/framework technologies

Pick PTI/framework technology and PCIS should define a
next generation of thattechnology
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General Importance

Success Avoidance

Corporate Backing

Ubiquity Unique
Availability Schema Control

Platform Support (framework bought Platform supplier has private
from hardware supplier) framework architecture

Large selling market Small market
Commercial acceptance DoD too small (may be a stigma)

Compatibility with existing stan- Dependence on standards
dards at release time recently demised at release

Low Cost per seat High cost per seat

Impact to computer operations

Impact to project schedules

Incremental Acquisition Monolithic acquisition & use

Performance Workarounds

>> 1 implementation only 1 implementation
with good performance

724
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Tool Supplier Issues

Success Avoidance

Reduce Tool Cost, Risk Customer needs PCIS installed(PC Excel situation)

Integration Customer has to integrate
- internally (betw. supplier's tools) (schema?)

is a must
- externally (betw. diff. suppliers)

is nice

Early availability prior to PCIS lags platform releases
host/platform release Tools are late to be ported
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Modular Framework
Non-monolithic Framework

Requirement

PCIS shall facilitate, to a maximum degree, the decoupling
of functional areas so that these functional parts can be
used separately

Comments

Group "minimum configurations" - "levels of PCIS compatibility"

Avoid "random" subsets

Need modular non-monolithic ("polylithic") framework

Functional "parts" should have all of their components

PCIS can be defined modularly

The PCIS implementation can be built modularly using separate
parts
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Levels of Conformance

Validation suites

Tool works on several implementations

Verification that tool is PCIS - clean

Work-arounds are identified

Define compliance in parts

Performance evaluation benchmarks

Benchmarks are part of the PCIS specification
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Minimal Capability to Integrate
Multiple Object Mgrs.

Cohabitating Object Managers

Different Granuarity Object Managers sharing or
cooperating

E.g., Ontos-PCIS installed on an Emeraude-PCIS

UID Assignments

Names and Navigation across Object Managers

Subtyping and methods integration between cohabitating
Object Managers

- lower granularity specializes higher gran. methods

Ability to install low glevel readers/writers or handler for private data

Control Coordination at object level and across granularity boundary
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PCIS and External Standards

They change

Do they apply at the right level

Do they replace us

Want as few as possible

Define areas which need standards identified

Identify single or multiple standards in the area
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Needs of the Tool Builders
Wednesday A.M.
Introduction

Attendance
Wed. AM Wed. PM Thurs. PM

Jorge Anderson X X
Francois Audras X X
K. Beitz X X
J. P. Bourguignon X
Bob Borowski X X
H. Fischer X X
H. Kreuz X X
R. Munck X
Hirogi Ochii X
E. Ploedereder X
C. Roby X X
Bert Rubenstein X
N. Wybolt X

What the First PCIS Workshop Tool Builders' WG did

What should we do this time?
Generate Additional requirements for IRAC with Rationale
Review what we did last time as starting point

What is the IRAC supposed to be specifying?
- should we produce PTI, POM, PCM(public control manager) or

PPM(public process manager)?
- last time, a large focus was on user requirements
- still don't have a mission statement
. consumers need control over their data structure and contents

tool swapabifity
consumer specified processes
process persitence

- consumers need to tool - address installation
- deta sharability
- control exchange

tool out of toaster model
more complicated process
dependiq upon which implementation

consumer will tell tool bullde" what their class structure is like
different vendors have different structures
will be populated in different ways

need for powerful tools and procedures for those people who do installation
of tools, because they are swamped

are we confusing basic system administration with installation of the tool
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Activities
- Nominate New Tool Builder Needs

2nd Map Builder Needs to User Needs
- List Success Factors
- List Avoidance Items

most tools should be run out of the box
problems occur with "pushing the envelope" of the tool
some problems occur with tailored installation

integration of tools within framework

toaster model marketed as frameworks
Atherton
HP Softbench
DECs Cohesion
EAST
Enterprise II
Eureka SW Factory
EuroFighter IPSE

size of tool also nakes a difference
e.g. Verdix Ada Compilation System needs almost one full time person

bigness of tool, or pervasiveness throughout the environment?
implies higher level things in the structure

small tool, e.g. pretty printer
will inherit from higher levels
implication of some possible changes

even different implementations of PCTE have different schemas
tools developed for one may not work for others

IPSEs have seen built without frameworks for years through "glueware"

easy mto model the integration of tools, point-to-point
adfaework

must now hope that this integration is still easily modified

users coming back with additional requirements
spcLifed data structur-, and contents
want to articulate our own process: not within tool
point-to-point could hide process

are 'process' a user WANT or NEED? is this a fad?

AD/Cycle calls out process modelling
probably first to do so in commercial product
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,ure Commercial (Not military, not aero)
not as aware of process modelling, perhaps
they are more interestd/concerned in puttnig forth best practices
more de qiur to do their Internal processes, though not necessarily

formalized

meta-level issue: what are we producing?
a PTI (Public Tool Interface)
a POM (Public Object Manager)
a PCM (Public Control Manager)
a PPM (Public Process Manager)

swapability issue
people buying tools
want multiple vendors integrated at all times in their environment
tools yanked in and out helter/skelter?
editors usually done so
other tools usually not so swappable
usually working with multiple vendors, e.g. both verdix and telesoft,

over year-by-year replacability
more encompassing tools are harder to replace/swap
less encompassing, narrow tools are easy to replace/swap
combinability issue different from swappability

combination should not be assumed because of swapability

charge of the day - gather info to write IRAC.
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Integration Framework Structureruns an Unix, OSr,, VMS

Observations of IPSE
politics and economics more Important than techy

IPSE Reqmts and Attribution
IPSE should map onto organization
can be introduced incrementally

presentation integration w/common look&feelput In place, pilot project use starts small. grows;

(softbench starts small and can grow)
someone services the entire solution

not only at installation but over time
(people don't want to pay for a lot of "glue")
(framework provided by tool vendors)

Questions of Tool Integration Issues
doubts of a common rewositoryl more distributed data
user interfaces - whit kind?
adaptable to new technoleoies
who does and who supports the integration?

Capabilities provided by Framework - user/tool vendor concernsobject storage and object relationship mgmt
fine-level linking would be nice, but not sure of how
capability will by used (need or want)

requirement: tools need to export internal UIDs
true control integr-ation
security/workflow - policy issue

integrity requirements across the board
- "don't lose my data"

common user interface
toolkit to build one around products

licensing capabilities
license server has to be shipped with the products now
since it is not common across platforms
also, broker different kinds of services
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Integrated link and message management framework
combine link management and message switching in one box
links between UIDs of objects and tools

emerging Standards
Substrate Technology (substrata is operating system)
Integration agent, CUI, OMS components of a CASE Framework

should not be optional products (users don't want to pay
pay for glue)

Ubiquity - Standard (if everyone has it, Its a standard)

SUMMARY (by HF)
Integrated Technology - From Platform Vendor

- Dependably Present
Baby Steps -UI took & Feel

- Pilots First
Dat Integration - Concerned About Performance

- Granularity
- Non-Pervasive Repositories
- Tools Give UIDs on Private Data/Public
Relationship Mgmt
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BREAK

issues to revisit from 1st PCIS Workshop

T6 CM
T7 Tool Communication
TIO 0-0
Tit Interoperability & Language Binding
T12 Net
T13 U1
TIS Data exchange between environments
T16 Licensing & accounting
TI 7 Net based help

TI: What should PCIS provide?

do we need an OMS?

NW: YES

course grained granularity versus fine grained?

NW: we just want to get a blob and manipulated it. we want control over
the fine grained data. I would like a fine grained repository for both
query access and for fast access. we need the ability to scale.

we need some words fike FRAC 4.4 dealing with degrees of granularity and
definitions of granularity, presentation integration?

NW: the war is over. we'll just choose motif or open look. adopt one or two
of the style guides and run. take help as an example.

HK: in london, some tool vendors were reluctant to adopt any tool
interface, because of the market. point 2 was that motif wasn't at a
high enough level.

NW: once I get past the window dressbig, I've got the control.
HF: x is too low level, look-and-feel is not alike at all, and if I take

current tool building kits (EAST, Atherton), I get different look-and-feel.
BM: why should PCIS choose an existing standard?
HF: I think PCIS is in deep yogurt if it does. but if the users want to plug

and play. we have to do something about this issue.
BM: if we've chosen std A, and If in 1998 stds A and B are equally widely

used, tools will need to be built to use both.
NW' If we pick one, and design for it, and the other becomes the standard,

we end up in deep trouble. we have to design for both.
All: so do we.
BM: it does the PCIS effort no good to choose a GUI standard. we can only

hurt ourselves -- if we choose right, so what, and if we choose wrong,
welet hurt.

HF: so PCIS needs some kind of style to standardize on some emerging
standard, we don't necessarily want X.
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LI: so, how much should PCIS commit to? if PCIS commits itself to too
much in any area, PCIS will have to track the tech in that area and
keep up with it.

HF: I still like what I wrote about technology tracking. If it gets
embedded in silicon it can be a standard; if four or five standards
emerge, nick will have to write tools that target all of those stds.

NW: but I don't want to standardize on a least common denominator,
when I want to do something more sophisticated than motif allows,
that forces me down to the Xlib level, and I don't want to have to
do more of that than I do know.

CM

NW: essentially, I disagree that there is no consensus. will PCIS be
publishing anything about CM reference models and versioning
syntems.

HF: I have been involved in some discussions about whether CM is
toast or coils in the toaster model.

NW: to me, CM can be very tool specific.
HK: but I may want to use whatever CM system is provided by the

framework/env i am using
BM: is there a single basic versioni, capability that everyone will be

happy with?
NW: are there still religious issues about the ordering of version

numbering, etc.
HF: YES. absolutely, some people want long transactions, and some people

want change sets, and each is based on a different paradigm, and that
should be okay.

JPB: it would still help to have some basic elements to allow tools to build CM
systems into a frameworkienvironment.
HF: but there are still several basic paradigms onto which to base CM

systems. if you're designing your CM as a piece of bread, that's fine.
HK: i would like to have versionig on both elementary and composite

objects.

Tool communication
HF: do we need to get down to defining point-to-point message passing,

and a concrete

0-0

Interoperabillty and Language Binding
NW: see TiI. I violently agree with this. this has caused a lot of problems.

HF: are you willing to give up performance and re-usability for this.

Network
NW: the IRAC should be written with heteroqeneity in mind.
BM: I went to be able to think about laptop distribution. i want to be able

to undock my pc from one system and dock it elsewhere
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Data exchange between environments
BM: we've got CEF, ultimately stolen from CAIS-A.
HF: but CEF is not a common external format in the manner of CDIF
BM: also, if we're running on heterogeneous machines, and we have

some internal form, do we need a different external format.
HF: in that case you're talking about bits that you might not be able

to take the information (in archive format) from environment to
environment.

NW: is this data exchange between different PCTE implementations, or
between PCTE and ATIS (e.g.)

HF: i expect that the answer is that it is between different ones (PCTE
and ATIS)

Licencing & Accounting

Net Based Help
NW: I'm a bit concerned about these systems saying thou shalt have help
HF: and that thou shalt do it my way. if the tool builder is a good help/

platform citizen, the tool must conform its help to that of the platform.
BM: what's the point? what should PCIS do about help.
HF: if we're providing this help, we're not going to be very good citizens.
HK: why can't we worry about just some basic help message handling.

Internationalization
HF: There is much more of a push, even in the U.S., for

internationalization.

738



Wednesday P.M.
Success/Avoidance
Tabled for know due to lack of input/Nick

Separatability
EP: When I use the OMS service, i only want to have to pay the price of

using the OMS service. I don't want have to pay the price for process
control.

HF: Should subsets of PCIS be allowed which do not contain all
functionality of the PCIS?

BB: I think it should be possible, and that the PCIS documentation should
define levels of compatibility so that framework implementations can
say that they conform to the PCIS to such-and-such a degree.

HK: It seems like it should be possible to take parts of the environment
out and replace them later with other parts. This is does not
currently conform to the toaster model.

EP: This issue was also addressed at the last Workshop by the
environment users group.

Control Integration
HF: We need to worry about what happens with an externally defined

schema. (By externally defined schema, this means within the POM.)
There may be different compilers, linkers, etc. which are going to
have their own schemas, and they won't know the schema at run
time.

EP: The current NRAC require the schema can be defined at run time.
HF: But this is a requirement on the framework. We're talking install-

time binding. Its a requirement on tools, not on the framework.
EP: How do i/Am i expected to provide my tools schema to some other

tool that w ts to integrate with my tools. It doesn't necessarily
klnow anythng about the POM it is working with.

CR: As part of the installation process, would there be an encapsulator
to conform to the POM?

HF: It's going to need to be there, but who's going to build It?
BB: An interesting part of this discussion is attempting to pacify/help

out the users of the next 5 years so that they don't ignore PCIS
altogether. What sort of political mandate will their be to use PCIS?

HF: Language is much easier to legislate than something where all the
parts come from different places. It does no good unless you do
something about mandating the parts, mandating the tools.

PCIS - How mandated
1) PCIS - Parts or all
2) Schemas

dita
object
control

3) Process
4) Tasks

Mandating PCIS is not as difficult to mandate as the rest. What good
is having something mandated if no one knows how its going to be used.
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EP: The primary problem with current PTIs is that the user must take
your tool and integrate the tool schema with the site schema.

HK: EAST as a consortium is defining a common schema. IEPO-TAI3 is
also doing the same thing. It is a very coarse-grained schema.

CR: the SWO on APSE is also defining a schema, but at an even coarser
grain than the previous tool example.

EP: Even if Ubiquity exists, it is still not interesting if there is not some
agreement on the schema.

We do not want to be compatible with obsolete standards.
The answer is that we do not want to be compatible with only
obsolete standards.

Does PCIS want to choose standards? How?
EP: This does not seem like a good idea.
BB: It causes PCIS to follow up on all emerging standards.

HK: Perhaps one solution is to say: in this area we choose this one,
and in this area we choose several.

What should PCIS be? What should the programme be? The product?
EP; After all of this discussion, i'm still not sure what PCIS is supposed

to be.
HF: I've been in meetings talking about requirements for 10 years, and

we're still talking about requirements. It is very interesting to go
out and see some of the early efforts in this area. For instance,
Nick ripped cohesion apart.

We need to decide exactly what PCIS is. It is multiple choice, now.
Some say environment framework, some say PTI

People are currently both writing a lot and complaining about
frameworks.

HK: We have identified requirements. Now we are coming back to the
question of what exactly is PCIS, because we have been asked to
come up with requirements for a product, and we are unclear on
what exactly that Is supposed to be.

We want to:
I) Evaluate the current state of the art (pilot projects or

frameworks)
2) Matrix of likes and dislikes (this can be subjective)
3) Assessment of Strengths and weaknesses of these

technologies
4) Pick technology (PTI or Framework) and PCIS should

define a next generation of UM technology.
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What should PCIS provide?

For OMS, See FRAC section 4.4. Perhaps this iectlon will be taken as a
msatiog point; there needs to be definitions for granularit, and for degrees
of granularity.

CM

PCIS should ý.e built to allow the building of different types of configuration
management systems.

Need vermioning on both elementary and composite objects.

Tool communication

Need to define separate layers.

The protocol needs to be abstract (OSI-like), as opposed to concrete (the
factorialial expansion when new communication protocols ave added)

0-0

Interoperability and Language Binding
Higher class structures constricts the ability for re-use of tools.

Network
Heterogeneous network: IRAC should be prepared with heterogeneity in mind.
(PCE or Distrib. ???)

Data exchange between environments

Licencing & Accounting

Net Based Help

Internationalization
both icons and text
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Separability
PC S should facilitate to the maximum degree the decoupling fl functional areas such
that functional parts can be used separately.

ArlAwst look atr zhedecorDli of rhe 'fncto#&1invl that &re to be cna and ia a

P77Awrmiir AN 01piiaat~ a7sPOl apn z n Armeaentdneoa of Pt
avup m~wmw w•wv'on ler.'ls of AX5S comparibliiiy A fid randcm suvbsets.

MAdular ro am -a oa aic ('ý v ov#lirc"f) fmnmework,

FRnaaoaalpwAs shouldk hrr a& of threr componeant.

The I1S implWemeWdo can be bruit wnder modollry.

Success Avoidance

Needs to reduce my workload. Implementing PCIS does not make
Needs to reduce my risk. sense if there is not a large
Availability market f or it.
Compatible with existing standards Difficult copyright/License issues

Schema control should not put
Platform Support - Franiwork one vendor at the mercy of

provided by supplier another.
Corporate Backing. Platform supplier "forcing" use of

a particular framework arch
Ubiquity Unique

Impact to Compute Center Operations
Impact to Project Schedules

Low Cost/Seat High Cost/Seat
Tool Sueplier Issues

Integration Customer needs PCIS instaled
- internally is a must
- extemaily It is nice, and

only more important
if customers are
asking for it.

Sufficient market PCIS Small Market
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PCIS & External Standards
1) They hanuge
2) Do they apply at the correct level
3) Do they replace PCIS
4) Choose one \

Make one > want as few as possible
Use aln

we don't want make one because making one effectively adds
one more to the list, aggrevating the choices.

Define the areas in which PCIS needs to make choices about standards.

These choices may be single or multiple, depending on the area.
The preference is to be able to choose the minimum number of standards.

What Is PCIS (programme or product)?
A subjective evaluation of tool/environment by users and vendors.
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FINAL ATTENDANCE LIST

FOR

SECOND

PCIS

WORKSHOP
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NIST/PCS/IWCASE ATTENDANCE 3-7 JUNE 991

Attending Which _g•lhork~hns & Warklng Gtarg&MW

Ackerman, Barry J. NISTIPCIS/IWCASE
Cadre Technologies Inc.
222 Richmond Street
Providence, RI 02903

PHONE: (401) 351-5950; FAX: (401) 351-7380
EMAIL:

Ali, Yawar NIST/PCIS/IWCASE 2-c
Bell-Northern Research Ltd.
P.O. Box 3511, Station C
Ottawa, Ontario
CANADA K1Y4H7

PHONE: 613/763-7741; FAX: 613/763-3305
EMAIL:

Andersen, Jorgen B. NISTIPCIS a,d
Honeywell
P.O. Box 21111
Phoenix, AZ 85036

PHONE: 602-436-1712; FAX: 602-436-2252
EMAIL:

Anderson, John NIST 3
Boeing Defense and Space Group
P.O. Box 3999, M/S 87-37
Seattle, WA 98124-2499

PHONE: (206) 773-4319; FAX:
EMAIL: anderson@stars.boeing.coin

Audras, Francois NIST/PCIS 1, a
SYSECA
315 bureaux de la Colline
92213 St Cloud
FRANCE

PHONE: 33 149 1170 00; FAX: 33 149 1176 45
EMAIL: Francois.Audras@Iv.bull.fr

LEGEND: NIST ISFE Working Groun=: PCIS ljfrkin Grah
1. Object Managenhtn a. Needs of the Tool Builders
2. Process and Task Management b. Needs of the Platform Supplier
3. Interface & Platform Services e. Needs of the Environment Supplier

8T7191 5:01 PM 4. User Interface d. Needs of the Environment Users
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NIST/PCIS/IWCASE ATTENDANCE 3-7 JUNE 1991

Attending Which W_.rkshonnj i Wnorkin, QrunSLt

Bagwill, Robert H. NIST
NIST
Bldg. 225, Room B266
Gaithersburg, MD 20899

PHONE: 301-975-3282; FAX: 301-590-0932
EMAIL: rbagwill@nist.gov

Baker, Thomas G. NISTIPCIS//IWCASE 1,2,3,4-a
Boeing
M/S 6H-03
P.O. Box 24346
Seattle, WA 98124

PHONE: 206-234-6234; FAX: 206-234-0256
EMAIL: tom@astars.boeing.com

Balzer, Robert NIST/PCIS 3-c
UCS-Information Sciences Institute
4676 Admiralty Way
Marina del Rey, CA 90291-6695

PHONE: 213-822-1511, ext. 249; FAX: 213-823-6714
EMAIL: balzer@isi.edu

Baudoin, Claude R. PCIS d
National Semiconductor, M/S 10-145
2900 Semiconductor Drive
P.O. Box 58090
Santa Clara, CA 95052-8090

PHONE: (408) 721-6678; FAX: (408) 732-9654
EMAIL: BAUDOIN%SCVXCL.DNET@GPO.NSC.COM

Beitz, Kirk NISTIPCISIIWCASE 3,4-a
Intermetrics, Inc.
733 Concord Ave.
Cambridge, MA 02138

PHONE: 617-661-1840 ext 4525; FAX:
EMAIL: johndoe@inmet.inmet.com

LEGEND: NIA= ISEE Workin, frouwo PCIS Working Groungs
1. Object Management a. Needs of the Tool Builders
2. Process and Task Management b. Needs of the Platform Supplier
3. Interface & Platform Services c. Needs of the Environment Supplier

817/91 5:01 PM 4. User Interface d. Needs of the Environment Users
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NIST/PCIS/IWCASE ATTENDANCE 3-7 JUNE 1991

Afttndin' Which Workshonpth & Working Graun(M,

Belz, Frank PCIS d
TRW R2/2062
One Space Park
Redondo Beach, CA 90278

PHONE: 213-812-0854; FAX: 213-812-7147
EMAIL: belz@trwarcadia.sdd.trw.com

Black, Eric PCIS c
Atherton Technology
1333 Bordeaux Dr.
Sunnyvale, CA 94089

PHONE: (408) 734-9822; FAX: (408) 744-1607
EMAIL: ericb@atherton.com

Bladen, Jim PCIS a
Telesoft
5959 Cornerstone Cowrt West
San Diego, CA 92121

PHONE: 619-457-2700; FAX: 619-452-2117
EMAIL:

Borowski, Bob NIST/PCISIIWCASE 2-a
Protocol, A Division of Zycad
500 International Drive
Mount Olive, NI 07828

PHONE: 201-347-7900; FAX: 201-347-0303 fax
EMAIL:

Boswell, Murrah NISTIPCIS 1,2,3,4-a,b,c,d
Navajo Technologies, Inc
Navajo Nation
Leupp, AZ 80035

PHONE: 602/686-6391; FAX: 602/686-6227
EMAIL:

Boudier, Gerard NISTIPCIS c
Gie Emeraude c/o Bunl 58F
68 route de Versailles
78430 Louveciennes
FRANCE

PHONE: 33 139 02 40 93; FAX: 33 139 02 42 06
EMAIL: Gerard.Boudier@lv.bull.fr

LEGEND: NlST ISEF Working Grguns.$ PCaS Workineg Grouns:
1. Object Management a. Needs of the Tool Builders
2. Process and Task Manogement b. Needs of the Platform Supplier
3. Interface & Platform Services c. Needs of the Environment Supplier

8/7/91 5:01 PM 4. User Interface d. Needs of the Environment Users
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NIST/PCIS/JWCASE ATTENDANCE 3-7 JUNE 1991

Attendln Whigh Workshop(tl & Wnrking Gfouns()

Bourguignon, Jean Philippe PCIS a,c
SFGL
14 rue de la Ferme
92100 Boulo Gne
FRANCE

PHONE: 33 147 6105 20 FAX: 33 147 6192 15
EMAIL: Jean.Philippe.Bourguignon@sfgl.rlgl.fr (?)

Bremeau Christian NISTIPCIS c
GIE Emeraude
c/o Bull (bat 58F)
68 route de Versailles
78430 Louveciennes
FRANCE

PHONE: 33 139 02 40 56; FAX: 33 139 02 42 06
EMAIL: Christian.Bremeau@lv.bull.fr

Bruso, Kelsey NISTIPCIS 3-b,c
Unisys Corporation
P.O. Box 64942
MS: 4762
St Paul, MN 55164-0942

PHONE: 612-635-3478; FAX: 612-635-3899
EMAIL:

Canning, A PCIS d
ERA Technology LTD
Cleeve Road
Leatherhead, Surrey
ENGLAND

PHONE: 0 372 374151; FAX: 0 372 374496
EMAIL:

Carlson, Susan PCIS d
AdaIC
% ]IT Research Institute
4600 Forbes Blvd.
Lanham, MD 20706

PHONE: 703/685-1477, 800/Ada-ic 11; FAX: 703/685-7019
EMAIL: carlsons@ajpo.sei.cmu.edu

LEGEND: NIST ISEE Working Grouns: PCIS Working Groaus:
I. Object Management a. Needs of the Tool Builders
2. Process and Task Management b. Needs of the Platform Supplier
3. Interface & Platform Services c. Needs of the Environment Supplier

V17/91 5:01 PM 4. User Interface d. Needs of the Ewvironment Users
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NIST/PCIS/IWCASE A7TENDANCE 3-7 JUNE 1991

Atrandinu Which Workshon(s) & Working -GrgaW

Carney, David NIST/PCIS 1 ,c
histitute for Defense Analyses
1801 North Beauregard Street
Alexan&ia, VA 22311-1772

PHONE: 703-845-6648; FAX: 703-845-6848
EMVAIL: carney@ida.org

Cerino, Deborah NIST/PCIS 1-d
Rome Laboratory
RL/COEE
Griffiss Air Force Base, NY 13441

PHONE: 315/330-2054; FAX: 315/330-3911
EMAIL: cerino@softvax.radc.af.mil

Clow, Geoff NIST/PCIS/IWCASE 2 ,c
Softech, Inc.
Suite 100
10875 Rancho Bernardo Road
San Diego, CA 92127

PHONE: 619-451-9320; FAX: 619-451-9327
EMAIL: clow@nosc.mil

Colket, Currie PCIS 3,d
AJPO
The Pentagon Room 3E1 14
Washington, D.C. 20301-3081

PHONE: 703-614-0209; FAX: 703-685-7019
EMAIL: colket@ajpo.sei.cmu.edu

Costa, Claudio PCIS d
Alenia Spa
Via Tiburtina KM 12.4
POB 7083-00131 Roma
ITALY

PHONE: +39 643602520; FAX: +39 64131091
EMAIL:

LEGEND: NIST IS&E Workiny frounf: PCIS Working Grouns:
1. Object Management a. Needs of the Toot Builders
2. Process and Task Management b. Needs of the Platform Supplier
3. Interface & Platform Services c. Needs of the Environment Supplier

8/7/91 5:01 PM 4. User lIerface d. Needs of the Environment Users
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NIST/PCIS/IWCASE ATTENDANCE 3-7 JUNE 1991

Attanding- Which Workshon(s) & Working Grouinvv

Cox, Gary PCIS a,b
IBM Coip.
525 Lascade
Colorado Springs, CO 80903

PHONE: 719/520-3028; FAX:
EMAIL:

Cristina, Jackie NIST/PCIS/IWCASE 1,3-a,b,c,d
US Army
Attn: CSSD-SA-BT/Jackie Cristina
P.O. Box 1500
Huntsville, AL 35807-3801

PHONE: 205-955-3861; FAX: 205-955-3994
EMAIL:

Cuoco, Ed NISTIPCISIIWCASE 2,4-a,b
Digital Equipment Corp.
110 Spit Brook Rd. ZK02- /M1 1
Nashua, NH 03062

PHONE: 603-881-2338; FAX: 603-881-0120
EMAIL: cuoco@tle.dec.com

Cureton, W.H. NISTIPCIS/IWCASE 1-b
Sun Microsystems
PAL1 424
2550 Garcia Ave.
Mountain View, CA 94043

PHONE: 415-336-2822; FAX:
EMAIL: bill.cureton@corp.sun.com

Davis, Hugh NISTIPCIS 3 ,d
ICL
Eskdale Road
Winnersh
Wokingham
Berkshire RGI I 5Tr
ENGLAND

PHONE: +44 734 693131; FAX: +44 734 697636 fax
EMAIL: hfd@win.icl.co.uk

LEGEND: NIST ISER Wakding OrtUDS! PCIS Workinp Groundg
1. Object Management a. Needs of the Tool Builders
2. Process and Task Management b. Needs of the Platform Supplier
3. Interface & Platform Services C. Needs of Mhe Environment Supplier

8/7/91 5:01 PM 4. User Interface d. Needs of the Environment Users
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NIST/PCIS/IWCASE ATTENDANCE 3-7 JUNE 1991

Attending Which Workshon(Rt) & Woirkln_ •pY

Dawes, John PCIS a,b,c,d
ICL
Eskdale Road, Winnersh
Wokingham
Berkshire RG1 I 5T'
UNITED KINGDOM

PHONE: +44 734 693131; FAX: +44 734 697636 fax
EMAIL: sjd@win.icl.co.uk

Denson, David NIST
Texas Instruments
2750 Prosperity Ave., Suite 100
Fairfax, VA 22031

PHONE: 703-849-1450; FAX: 703-560-3803
EMAIL:

Drake, Dick NIST (Did Not Attend)
IBM
800 N. Frederick Ave.
M/S 18213F11
Gaithersburg, MD 20879

PHONE: 301-240-6149; FAX:
EMAIL: ddrake@ajpo.sei.cmu.edu

Dutton, Jim NISTIPCIS 4-c
International Software Systems
9430 Research Blvd. Echelon MI Suite 250
Austin, TX 78729

PHONE: 512-338-5729; FAX: 512-338-5757
EMAIL: uucp: issi!dutton

Earl, Anthony NJST/PCJS 2
Hewlett-Packard
HP Labs. Filton Road, Stoke Gifford
Bristol BS12 6QZ
ENGLAND

PHONE: +44 0 272 799910; FAX: +44 0 272 790554
EMAIL: ane@hplb.hpl.hp.com

LEGEND: N'T ISME Working CarouD: PCIS Werking Grouns:
1. Object Management a. Needs of the Tool Builders
2. Process and Task Management b. Needs of the Platform Supplier
3. Interface & Piaxform Services c. Needs of the Environment Supplier

8/7/91 5:01 PM 4. User Interface d. Needs of the Environment Users
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.NIST/PCIS/IWCASE ATTENDANCE 3-7 JUNE 199I I
Attending Which Workshog(s) & Workin, fGroun(s)

Ecimouic, Dusan NIST/PCIS 1,2
A25 Market Street
San Francisco, CA

PHONE: 415/545-2671; FAX: 415/545-2813
EMAIL:

Ekman, Robert W. NISTIPCIS 1 c
IBM STARS
800 N. Frederick Ave.
Gaithersburg, MD 20879

PHONE: 301-240-6431; FAX:
EMAIL: ekrnanb@rckvml.vnet.ibm.com

Ett, William T NIST/PCIS 2
19724 Drop Forge Lane
Gaithersburg, MD 2087

PHONE: 301/245-6322; FAX: 301/240-6873
EMAIL: ettb@wmavm7.iinusi.ibm.com

Fischaleck, Maria PCIS a,d
IABG
Einsteinstr 20
8012 Ottobrunn
GERMANY

PHONE: +49 89 6088-3560; FAX: +49 89 6088 3418
EMAIL: uucp: uuido.uucp!iabgsz!sztsun04!fischal

Fischer, Herm NISTIPCISIIWCASE 1,2,3-a,d
Mark V Systems Limited
16400 Ventura Blvd., Suite 303
Encino, CA 91436

PHONE: 818-995-7671; FAX: 818-995-4267
EMAIL: hermix !fischer@rand.org

Gibbons, Mark NIST/PCIS 1,2-d
British Telecommunications
BT Laboratories
Martlesham Heath
IPSWICH IP5 7RE
ENGLAND

PHONE: +44 473 642056; FAX:
EMAIL: mgibbons@axion.bt.co.uk

LEGEND: NIST ISEE Working Grogun: PCIS Working Grounsm
1. Object Management a. Needs of the Tool Builders
2. Process and Task Management b. Needs of the Platform Supplier

3. Interface & Platform Services c. Needs of the Environment Supplier

8/7/91 5:01 PM 4. User Interface d. Needs of the Environment Users
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NISTIPCIS/IWCASE ATTENDANCE 3-7 JUNE 1991

Attending Which Worksho(N) & Working Groungs)

Goldman, Neil M. NIST/PCIS
USC/Information Sciences Institute
4676 Admiralty Way
Marina del Rey, CA 90292

PHONE: 213-822-1511 x247; FAX: 213-823-6714
EMAIL: goldman@isi.edu

Gutzmann, Kurt NIST/PCIS 1,2,3,4-a,b,c,d
Softech
1300 Hercules, Suite 105
Houston, TX 77058

PHONE: 713-480-1994; FAX: 713-480-1994
EMAIL: gutzmann@ajpo.sei.cmu.edu

Haddad, Ranwa NIST/PCISIIWCASE 1,2,3,4-d
Aerospace Corporation
M/S M8/166
P.O. Box 92957
Los Angeles, CA 90009-2957

PHONE: 213-336-3438; FAX: 213-336-3538
EMAIL: haddad@aerospace.aero.org

Hanrahan, Robert P. NIST/PCIS/IWCASE 3-c
US Air Force STSC
OOALCMSAC
BI00 Bay G
Hill AFB, UT 84056

PHONE: 801-777-8045; FAX: 801-777-8069
EMAIL: hanrahan@oodisOl.af.mil

Harkleroad, Lt. Joseph E. NIST/PCIS
Naval Post Graduate School
Monterey, CA

PHONE: 408-646-2056; FAX: 4 08-646-2760
EMAIL:

Hart, Hal NISTIPCISIIWCASE 2-d
TRW R2/2062
One Space Park
Redondo Beach, CA 90278

PHONE: 213-812-0661; FAX: 213-812-7147
EMAIL: halhart@ajpo.sei.cmu.edu, stars@trwarcadia.sdd.trw.com

LEGEND: NVIST ISE& Warkijn flrgun: PCIS Working, Grounv:
1. Object Management a. Needs of the Tool Builders
2. Process and Task Management b. Needs of the Platform Supplier
3. Interface & Platform Services c. Needs of the Environment Supplier

8/7/91 5:01 PM 4. User Interface d. Needs of the Environment Users
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NIST/PCIS/IWCASE A7TENDANCE 3-7 JUNE 1991

Attending Which Workshog(s) & Working Groug(s)

Hartman, Don NIST/PCIS 1,4-a,b,c,d
Hal Computer Systems
8920 Business Park Drive
Austin, TX 78759

PHONE: 512-794-2855; FAX: 512-794-8737
EMAIL: halaus!dwh@hal.com

tIayter, Ken PCIS c
Defence Research Agency (UK)
RSRE
St. Andrews Rd.
Malvem
Worcestershire
WR14 3 PS
UNITED KINGDOM

PHONE: +44 684 89 5836; FAX: +44 684 89 4540
EMAIL: KWH%hexmes.mod.UK@relay.MOD.UK

Horton, Michael NIST/PCIS/IWCASE 1-c
Unisys Corp.
P.O. Box 517
Paoli, PA 19301

PHONE: 215-648-2527; FAX: 213-648-2288
EMAIL: horton@prc.unisys.com

Jenkins-Bnafa, Jovita NIST/PCIS 1,4-a,d
TRW
I Space Park R2/2044
Redondo Beach, CA 90278

PHONE: 213/812-1795; FAX: 213/812-7147
EMAIL:

Kavianpour, Mansour NIST/PCIS 2-a,c
IBM Canada Ltd.
895 Don Mills Road
North York, Ontario
M3C IV7
CANADA

PHONE: 416/448-2379; FAX: 416/448-2114
EMAIL: mansour@torolabs.vnet.ibm.com (?)

LEGEND: NIST ISFE WorkiLg Grou= PCIS Workiny Groups:
1. Object Management a. Needs of the Tool Builders
2. Process and Task Management b. Needs of the Platform Supplier
3. Interface & Platform Services c. Needs of the Environment Supplier8/7191 5:01 PM 4. User Interface d. Needs of the Environment Users
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NIST/PCIS/IWCASE ATTENDANCE 3-7 JUNE 1991

Arttndini Which Warkshon(A) _&. Werkin Grnung(s

Keith, Sharon NIST/PCIS/IWCASE
NOSC
27! Catalina Blvd.
San Diego, CA 92152

PHONE: 619/553-6858; FAX: 619/553-5799
EMAIL: keith@nosc.mil

Kerner, Judy NIST/PCIS 1,3,4-a,d
The Aerospace Coip.
MS M8/117
P.O. Box 92957
Los Angeles, CA 90009

PHONE: 213-336-3131; FAX: 213-336-3538
EMAIL: kemer@arecibo.aero.org

Keus, Hans E. PCIS a,c
Westmount Technology
P.O. Box 5063
2600 GB Delft
THE NETHERLANDS

PHONE: +31 15 610815; FAX: +31 15 565701
EMAIL: uucp: hp4nl!wmt!hake

King, James NISTIIWCASE 2
Boeing Defense and Space Group
P.O. Box 3999, MS 87-37
Seattle, WA 98124-2499

PHONE: 206-773-4316; FAX: 206-773-4946
EMAIL: jk@stars.boeing.com

La Basse, Daniel T NISTIPCIS 1,3
407 Shirleen
Seabrook, TX 77586

PHONE: 713/333-0947; FAX: 713/333-2813
EMAIL:

Leary, John VISTIPCISIIWCASE 4-d
Martin Marietta Corp.
4795 Meadow Wood La.
Chantilly, VA 22021

PHONE: 703-802-5604; FAX. '703-802-5464
EMAIL* learyj@ajpo.sei.cmu.edu

LEGEND. XLU. 15PR WarkLaf flou. PCIS Worklng Grog=
1. Object Management a. Needs oj The Tool huilers
2. Procsts ad Task Manoaemew b. Needs o" the Platform Supplier
3. Interiiace & PLatfct Services c. Needs of the Environment Suppier

8/7/91 5:01 PM 4. User MInerface d. Needs of the Environment Users
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" NIST/PCIS/IWCASE ATTENDANCE 3-7 JUNE 1991

Atiandin. Whieh WIarkhona() & Warkin, Grounaf)

Leon, Jeff NISTIPCISIIWCASE 1,3,4-a,d
Hal Computer Systems
8920 Business Park Drive,
Suite 300
Austin, TX 78759

PHONE: 512-794-2855; FAX: 512-794-8737
EMAIL:

Lindquist, Timothy E. PCIS 1-d
Computer Science and Engineering Dept.
Arizona State University
Tempe, AZ 85287-5406PHONE: 602-965-2783; FAX: 602-965-2751

EMAIL: lindquis@asuvax.eas.asu.edu

Longden, D. PCIS 4-d
UK Mod
Room 441 Turnstile House
98 High Holborn
Longdon WC 1V 6LL
ENGLAND

PHONE: +44714305331; FAX: +44714305650
EMAIL:

Matsubara, Tomoo NIST/PCIS NUMBERLETTER
6-81 ONOE-MACHI,
NAKA-KU, YOKOHAMA
JAPAN

PHONE: +81-45-681-2111; FAX: +81-45-681-4099
EMAIL: Matsu@aqu.hitachi-sk.co.jp

McKee, Gary NIST/PCIS a, b, c,d
McKee Consulting
PO Box !009
Littleton, CO 80161

PHONE: 303/795-7287; FAX:
EMAIL: gmckee@ajpo.sei.cmu.edu
EXPRESS MAIL: 11 West Fremont Ave., Littleton, CO 80120-4242

IEiGEND: NI(W9 INEE Workin f7i.auo PCI$ WgrkLi. flr&ui:
1. Objec MagelmWu aw Noods of the Tool Builders
2. Procs and Ta•k Mm"qme b. Needs of the Platform Supplier
3. itterface & Ptafow Servie c. Need;, q the Exvwomme Suplir

8/7/91 5:01 FM 4. User Invwface d. Needs of th Enviroumenh Users
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NIST/PCIS1iWCASE A7TENDANCE 3-7 JUNE 1991

Attending Which Wairk-hanf.! & Warkin, VGrounp(g

McQuage, Neil NISTIPCIS/IWCASE 1 -c
Boeing Defense and Space Group
P.O. Box 3999, MS 87-37
Seattle, WA 98124-2499

PHONE: 206-773-4310; FAX: 206-773-4946
EMAIL: mcquage@stars.boeing.com

Memmi, G. NIST/PCIS/IWCASE 1,4-c
Bull
300 Concord Rd.
MS MA30/8214
Billerica, MA 01821

PHONE: 508-294-2617; FAX. 508-294-4361=
EMAIL: memmi@pws.bull.com

Milligan, James NISTIPCIS
Rome Laboratory
RIJCOEE
Griffiss Air Force Base, N11 13441

PHONE: 315/330-2054; FAX: 315r330-3911
EMAIL: milligan@softvax.radc.af.mil

Minot, Regis NISTIPCIS C
Gie Emeraude cdo Bull
68 route de Versailles
78430 Louveciennes
FRANCE

PHONE: (+33) 1.39.02. 51.16; FAX: (+33) 1.39.02.42.06
EMAIL: Regis.Minot@lv.bull.fr

Morin, Joseph NIST 2,3-a,c
Software Engineering Institute
Carnegie Mellon University
5000 Forbes Ave.
Pittsburgh, PA 15213-3890

PHONE: 412-268-8594; FAX: 412-268-5758
EMAIL: jfm@sei.cmu.edu

LEGEND: NIST" !$E Wapkigy GnuDL- PCIS .Working OrouAlT

1. Object Manaememnt a. Needs of the Tool Buildrs
2. Process and Task Management b. Needs of he Plaovm Supplier
3. Interface & Platform Services c. Needs of the Enviromment Supplier

8/7/91 5:01 PM 4. User interface d. Needs of she Enviroment Users
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NIST/PCIS/IWCASE ATTENDANCE 3-7 JUNE 1991

Aftindin. Whlch Wnrkth,)afs) & Warkint Grount,)

Morron, M.W. NISTIPCISIIWCASE 4 (Did Not Attend)
BNR Europe, Ltd.
London Road
Harlow, Essex
CM17 9NA
UNITED KINGDOM

PHONE: +44279429531; FAX: +44 279 441551
EMAIL: mrm@stl.stc.co.uk

Mulholland, Sandra NISTIPCIS
Rockwell
MS 124-211
400 Collins Road NE
Cedar Rapids, IA 52498

PHONE: 319-395-4047 FAX:
EMAIL: smulholl@ajpo.sei.cmu.edu

Munck, Robert G. NISTIPCIS 1-b
Unisys
12010 Sunrise Valley Drive
Reston, VA 22091

PHONE: 703/620-7991; FAX 703/620-7916
EMAIL: munck@STARS.Reston.Unisys.COM

Nolan, Chris J. NISTIPCISIIWCASE
Technical Director, SDT Italy,
Digital Equipment Corporation,
Piazza XX Settembre, 1
21100 VARESE
ITALY

PHONE: +39 332 298460; FAX: +39 332 240 290
EMAIL: nolan@varese.dec.com

Oberndorf, Patricia NIST/IWCASE
Naval Air Development Center
Code 7031
Warminster, PA 18974-5000

PHONE: 215-441-2737; FAX: 215-441-3225
EMAIL: tricia@nadc.navy.mil

LEGEND: NIET iEF WErkia ,un_. Wm, kin nt
1. Objet Managememnt Needs of the Tool Builders
2. Proces and Tak Menuq~amt b. Needs of Mhe Plafaora Supplier
3. Interfac. & Peom V roeu c. Nesds of the Fnvironmer Supplier

191 5r! FM 4. Iar interface d. Needs of the Envro Wt Usdrs
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NIST/'PCIS]IWCASE ATTENDANCE 3-7 JUNE 19

SAnndin. Which Warkshpty) Wrkinu (jounts)

Ochii, HirzJi NIST/PCIS 1, 3
Hitachi Software Engineering Co., Ltd
6-81 Onoe-Cho Naka-Ku Yokohama City
Kanagawa,
JAPAN

PHONE: 0-45-824-2111; FAX: 0-45-824-0566
EMAIL:

Oliver, Huw PCIS
Hewlett-Packard
HP Labs, Filton Road, Stoke Gifford
Bristol BS12 6QZ
ENGLAND

PHONE: +44 0 272 799910; FAX: +44 0 272 790554
EMAIL: heo@hplb.hpl.hp.com

Penedo, Maria NISTIPCIS/IWCASE I
TRW R2/2062
One Space Park,
Redondo Beach, CA 90278

PHONE: 213-812-0595; FAX: 213-812-7147
EMAIL: penedo@trwarcadia.sdd.trw.com

Peterson, Judi NISTIPCISIIWCASE 1-d
TRW
Mail Station: HAFB/100
1104 Country Hills Dr.
Ogden, UT 84403

PHONE: 801-773-8938; FAX: 801-777-8069
EMAIL: judip@oodis0l.af.mil

Peterson, Ron NISTIPCIS 2-c
TRW
Mail Station: HAFB/100
1104 Country Hills Dr.
Ogden, UT 84403

PHONE: 801-773-8938; FAX: 801-777-8069
EWMAIL: ronp@oodisOl.af.ni

LEGEND: NISI I~J.'R WoAkin# GfOA=z; PUS1 Wnrk'nyf rAMD
1. Object Menasene•st a. Neasds of the Tool Buildder
2. Proc•s and Task MaNwen."em b. N'es. of the PlWforM Supplier
3. lterfece & Platfors Sr•ie c. Needs of the Fwaronment Supplier

8/7/91 5:01 PM 4. User Interface d. Needs of the Environment Users
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I NIST/PCIS/IWCASE ATTENDANCE 3-7 JUNE 1991

Afttndin, Which Wonkshanes) A Wnrklng Grouuvi)

Ploedereder, Erhard NIST/PCIS 1-a
Tartan Inc.
300 Oxford Drive - Level 4
MonroeviUc, PA 15146

PHONE: 412-856-3600; FAX: 412-856-3636
EMAIL: ploedere@tartan.com

Power, Leigh NIST/PCIS/IWCASE 2-d
MCC
3500 West Balcones Center Drive
Austin, TX 78750

PHONE: 512/338-3480; FAX: 512/338-3899
EMAIL: power@mcc.com

Printz, Jacques PCJS a,b,c,d
CR2A
CGI Group
19, avenue Dubonnet
92411 Coubevoie Cedex
FRANCE

PHONE: 33 147 68 97 97; FAX: 33 147 68 87 81
EMAIL: printzj@ajpo.sei.cmu.edu

Pritchett, Gary NISTIPCISIIWCASE l-a,b,c,d
Softech, Inc.
Suite 100
10875 Rancho Bernardo Road
San Diego, CA 92127

PHONE: 619-451-93J8; FAX: 619-451-9327
EMAIL: gpritchett@nosc.mil

Randall, Charlie NISTIPCIS/IWCASE 1,2,4-a ,c,d
GHG Corp.
1300 Hercules
Suite 111
Houston, TX 77058

PHONE: 713-488-8806; FAX:
EMAIL:

LEGEND: NIST IES• Wfking Groun" PEels Workiu Grouez:
I. Object Managemeni a. Needs of thw Tool Builders
3. Process and Task Maiaemen b. Needs of the Platform Supplier
3. interface & Platform Services c. Need of the Environment Supplier

3/7/91 5:01 PM 4. Uher Interface d. Needs of the Environment Users
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.... IST/PCISI/WCASE A7TENDANCE 3-7 JUNE 1991

AtyEndili Whid'h Workshonts) & Warkiny GrLougs)

Rankin, Robert PCIS d
Defense Research Agency (DRA)
DRA-RSRE
St. Andrews Rd.
Malvern Works,
WR 14 3PS
UNITED KINGDOM

PHONE: +44 684 89 58 16; FAX: +44 684 89 45 40
EMAIL: rankin%uk.mod hermes@relay.mod.llk

Robinson, Dave PCIS d
SD-Scicon UK Ltd
Pembroke House
Pembroke Broadway,
Camberley,
Surrey, GU15 3XD
ENGLAND

PHONE: 44-276-686200; FAX: 44-276-66435
EMAIL:

Roby, Clyde NISTIPCIS/IWCASE 1,2,3,4-d
Institute for Defense Analyses
1801 N. Beauregard St.
Alexandria, VA 22311-1772

PHONE: 703-84.5-6666; FAX: 703-845-6848
EMAIL: roby@ida.org

Rubenstein, Burt PCIS
Groupe Bull
300 Concord Rd,
MA30-821A
Billerica, MA 01821

PHONE: 508-294-4165; FAX: 508-294-4361
EMAIL: b.nibenstein@buil.com

Rudmik, Andy PCIS a
Software Productivity Solutions, Inc.
P.O.Box 361697
Melbourne, FL 32936

PHONE: (407)984-3370; FAX:
EMAIL: axr@SPS.COM

LEGEND: NIST SiSE WArkin-- G am= PCIS Warkigg frnunea

1. Object Management x. Needs of the 7"ool Builders
2. Process and Task Manag~ense b. Needs of the Platform Supplier
3. lAerrface A ?Patform Servies e. Needs of the Enviranent Supplier

8/7/91 5:01 PM 4. User Interface d. Needs of the Environment Users
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[NIST/PIS/IWCASE ATTENDANCE 3-7JUE19

Attending Which Workshon(s. & Workiag Group(s)

Ryan, Tom, Sr. NIST/PCIS 1,2,3,4-a,b,c,d
Navajo Technologies
Navajo Nation
Leupp, AZ 80035

PHONE: 602/686-6391; FAX: 602/686-6391
EMML:

Scacchi, Walt NIST/PCISIIWCASE 1,2-a,c
Computer Science Dept.
University of Southern Califomnia
Los Angeles, CA 90089-0782

PHONE: 213-740-4782; FAX: 213-740-7285
EMAIL: scacchi@pollux.usc.edu

Schmiedekamp, Carl NISTIPCIS/IWCASE
Naval Air Development Center
Code 7033
Warminster, PA 18974

PHONE: 215-441-1779; FAX: 215-441-3225
EMAIL: carls@nadc.navy.mil

Sharon, David IWCASE
CASE ASSOCIATES, Inc.
15686 S. Bradley RD
Oregon City, OR 97045

PHONE: 503/656-0986; FAX: (503) 656-3207
EMAU:

Shere, Kenneth NISTIPCIS/IWCASE 2-d
Avtec Systems, Inc.
10530 Rosehaven Street
Suite 300
Fairfax, VA 22030

PHONE: 703-273-2211; FAX: 703-273-1313
EMAIL:

LEGEND: IS ISE Working frgouAns PCIS Wafking Grauos:
I. Object Management a. Needs of the Tool Builders
2. Process and Task Mmagement b. Needs of the PlWform Supplier
3. Interface & Platform Services c. Needs of rhe Environment Sapp!ier

8/7/91 5:O0 PM 4. User Interface d. Needs of the Environment Users
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NIST/PCIS/IWCASE A7TENDANCE 3-7 JUNE 1991

Attending Which Workshnn(s) & Workiag GrounMs)

Shorrock, Tim PCIS d
British Aerospace Military Aircraft
Software Technology Dept.
Warton Aerodrome
Preston,
Lancs. PR4 lAX
ENGLAND

PHONE: 44-772-854630; FAX: 44-772-855216
EMAIL:

Solomond, John PCIS
Ada Joint Program Office
The Pentagon Room 3E1 14
Washington, D.C. 20301-3081

PHONE: 703-614-0209; FAX: 703-685-7019
EMAIL: solomond@AJPO.SEI.CMU.EDU

Song, Wha Dal NISTIPCIS/IWCASE 1-c
Arizona State University
1050 S. Stanley P1. #123
Tempe, AZ 85281

PHONE: 602-967-8348; FAX:
EMAIL:

Sound, Andrew PCIS
Naval Weapons Center
Code 3922
Naval Weapons Center
China Lake, CA 93555-6001

PHONE: 619-939-1286; FAX: 619-939-4754
EMAIL: andrew@sol.nwc.navy.mil

Stenning, Vic PCIS
Anshar Limited
Thriftswood
Stevens Hill
Yateley
Camberley, Surrey GU17 7AY
UNITED KINGDOM

PHONE: +44 252 874 736; FAX: +44 252 874 736
EMAIL:

LEGEND: NIST ISPE W, kiiw GrnuE-J PCIS _WArkin. - Grnun
1. Object Managemnent a. Needs of the Tool Builders
2. Process ad TaA Management b. Needs of the Platform Supplier
3. Interface & Platform Services c. Needs of the Environment Supplier

8/7/91 5:01 PM 4. User interface d. Needs of the Environment Users
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[, NIST/PCIS/IWCASE ATTENDANCE 3-7 JUNE 1991

Attnding Whieh Workshoy() & Working Groun(s)

Strelich, Torn NIST
General Research Corp.
5383 Hollister Ave.
Santa Barbara, CA 93105

PHONE: 805/964-7724 x327; FAX:
EMAIL:

Tachiqami, Akira NISTIPCIS 3
890 Kashimada Saiwai Kawasaki
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